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P. 305, 1. 4 fr. top, for bevel read level} 1. 3 fr. bot. ailer wire, add^'^ The num- 
ber of divisions was then taken where the arms met." — P. 346, 1. 31 fr. top, for 
CoUitelus, read Callitelus, 
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Art, I. — Examination of the Theory of a Resisting Medium, in 
which it is assumed that the Planets and Comets of our System 
are moved; by R. W. Haskins, of Bufialo, N. Y. 

In all ages, when astronomy has been cultivated, the opinion 
seems to have been entertained, in some one or more of its nurfter- 
ous forms and modifications, that the regions around us, beyond our 
atmosphere, and to an indefinite extent, are supplied with a rare, 
invisible medium, of unknown composition and character, in which 
all the bodies of our solar system, and perhaps the .bodies of all 
other systems also, in executing the several motions assigned them, 
are necessitated to move. To this substance the name of eMer has 
usually been applied ; and by this name we propose to designate 
it, while we examine into its history, the evidences of its existence, 
and its effects'. The period at which this celestial ether was intro- 
duced into the science of astronomy, no less than the race of people 
by whom it was efiected, is probably beyond the reach of inquiry : 
we know only that in the most remote periods of the history of that 
science, we find it constituting a prominent part of the celestial 
mechanism. The Bramins, of India, whose astronomical tables, 
constructed more than three thousand years before the Christian 
era, are still preserved to us,(l) assumed its existence, and figura- 
tively supposed the stars to move themselves therein, in a manner 

(1) Bailly, Traite de rAstronomie Indienne et Orientale: Prof. PIa3rfair's 
works, articles Astronomy of the Bramins, and Trigonometry of do. ; Hntton's 
History of Algebra, and Rev. S. Vince's complete System of Astronomy, Vol. 2, 
p. 353. 
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2 Examination of the Theory of a Resisting Medium. 

similar to the movement of fish in water. (2)* The name by which 
it was known to them is aJcash ; and Mr. Dow, in his dissertation 
upon the religion of the Brarains, defines it to be " a celestial ele- 
ment, pure and impalpable, in which the planets move." " This 
element," he continues, " according to Bedang, offers no resistance ; 
«o that the planets have moved uninterruptedly therein, from their, 
first impulsion which they received from the hand of Brama ; and 
they will not be arrested until the moment when he shall seize them 
in the midst of their course."(3) The Chaldeans, also, held this 
opinion, and in the figurative language of the East were wont to 
represent the planets, including the sun, the earth and the moon, as 
vessels moving therein, and suited to such navigation. (4) Alhazen, 
an Arabian optician of the eleventh century, taught the existence of 
ether, which he designated " the substance of heaven," and he sup- 
posed it situated beyond, and differing in character from, our atmos- 
phere.(5) Tycho Brahe reinstated the ether of the ancients in all 
its rights. But though he regarded it as existent, he denied to it 
the power of causing refraction, which he attributed solely to the 
grosser vapours of our atmosphere. Whatever may be the difference 
in the natures of these two fluids, says he, the atmosphere so dimin- 
ishes in density upward, that at the point where it touches the ether 
it differs little from it.(6) Kepler, in following the crowd who had 
gone before him, revived this theory, in bis day, and turned the 
substance in question to good account in framing some of the absurd 
theories which he put forth, along with his immortal discoveries. 
In seeking the origin of comets, be supposed them native inhabit- 
ants of this ether, as fishes are of the waters of the earth ; and that 
God created them to inhabit the immense spaces of the universe, 
as be did whales and other monsters to people the vast solitudes of 
the opean. The sombre and bloody appearance which the sun 
sometimes exhibits he attributed to a coagulation of the ether ; and 
when these appearances ceased, that result was produced by a col- 
lection of the grosser portions, which had disturbed its transparency, 
and their conversion into comets.(7) 



C9) Bailly, Histoire de rAstronomie Ancienne, p. 115. 

(3) BailJy, Traite de rAstronomie Indienne et Orientale, p. S06. The work of 
Mr. Dow we have not seen. 

(4) Bailly, Histoire de rAstronomie Ancienne, p. 139. 

(5) Bailly, Histoire de TAstronomie Moderne, tome 1, p. 238. 

(6) Ibid, tome 1, p. 404. (7) Ibid, tome 2, p. 124. 
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Examination of the Theory of a Resisting Medium. 3 

Through the long period of time embraced by these referenoesy 
we see the existence of this fluid matter every where accredited ; 
yet so vague and indefinite do all ideas respecting it appear to have 
been, that rigid investigation of its character or necessity seems to 
have been quite neglected ; and even its practical utility, so far as 
we know, was but very limitedly considered. But we are now ta 
enter upon a new era, and that a very important one, in the history 
of this fluid ; for we are to see it elevated from the subordinate sta- 
tion hitherto assigned it, to that of a primary agent in carrying out 
the great motions of the universe. This application was the oflT- 
spring of the genius of Descartes. The conception was a sublime 
one which dared to identify the law of the general movement of 
the universe, with that of the movement of terrestrial bodies : and 
this is due to Descartes. His vortices are a bad explanation of 
gravity and of the system of the world, but they are mechanicah 
He discovered that the same mechanism moved bodies in the celes- 
tial spaces and at the surface of the earth ; and if he was not able 
to seize this mechanism, we should not forget that this new and 
sublime thought was of his conception.(8) According to this phi- 
losopher " matter, possessed only of the properties of extension, im- 
penetrability and inertia, was supposed to fill all space, and its parts, 
both great and small, to be endued with motion in an infinite variety 
of directions. From the combination of these, the rectilineal motion 
of the parts became impossible ; the atoms or particles of matter 
were continually diverted from the lines in which they had begun 
to move ; so that circular motion and centrifugal force originated 
from their action on one another. Thus matter came to be formed 
into a multitude of vortices, diflfering in extent, in velocity and den- 
sity ; the more subtile parts constituting the real vortex, in which 
the denser bodies float, and by which they are pressed, though not 
equally, on all sides. Thus the universe consists of a multitude of 
vortices, which limit and circumscribe one another. The earth 
and the planets are bodies carried round in the great vortex of the 
solar system ; and by the pressure of the subtile matter, which cir- 
culates with great rapidity, and great centrifugal force, the denser 
bodies, which have less rapidity, and less centrifugal force, are 
forced down toward the sun, the centre of the vortex. In like 



(8) Bailly, Histoire de TAstronoinie Ancienne, Discours Preliminaire ; and 
Playifair on Mathematical and Physical Science. 
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4 Examination of the Theory of a Resiiting Medium. 

manner, each planet is itself the centre of a smaller vortex, by the 
subtile matter of which the phenomena of gravity are produced, just 
as with us at the surface of the earth."(9) In this system of phi- 
losophy, if such it may be called, the agency of the ether, in causing 
and sustaining the planetary motions, is indispensable ; and when we 
consider how universal was the belief, by all learned and scientifick 
men, in this doctrine, for more than half a century, we find a ready 
excuse for the opinion of the less informed upon the subject. For 
more than thirty years after the publication of Newton's discoveries, 
this absurd doctrine of vortices kept its ground in France, Germany, 
and in the universities of England and Scotland. It was^ finally 
driven out of the Cambridge University, in England, by a friend of 
Newton's publishing, in 1718, an edition of their Cartesian text 
book, with notes, embracing the truths which Newton had disclosed. 
These gradually undermined the doctrine of Descartes, and finally 
caused its expulsion.(lO) This, however, was a work of time ; and 
the absurdities in question were not generally, or even in any con* 
siderable degree, driven from the colleges and learned societies of 
Europe, before about the year 1720.(11) 

When the errours of Descartes were finally removed from the 
schools, and from the minds of philosophers, they gave place to the 
Copernican system of the universe, as rigidly demonstrated by New- 
ton, upon the basis of the laws of Kepler. By this system, and these 
demonstrations, the celestial revolutions are shown to be carried 
on independently of all assistance from the ether ; and the agency 
of that fluid was consequently no longer demanded. But, though 
thus discarded from all participation in planetary motion, a belief in 



(9) Play fair on Mathematical and Physical Science, part 1, Sec. 4, Art. 4. 

(10) Ibid, part 2, Sec. 4. 

(11) It is, then, no more than aboat one hundred and seventeen years since even 
the learned world became sane upon the grand outline, alone, of the celestial 
mechanism. Three of the colleges of our own country were founded prior to 
that date, namely, Harvard, in 1638 ; William and Mary, in 1693 ; and Yale, in 
1700. At that early period of uur history, and with the professors' chairs, in these 
institations, generally occupied by European scholars, we can hardly suppose 
wide deviations, in the doctrines taught, from the received opinions in Europe; 
and consequently, without any direct proof at hand, upon this point, we from ne- 
cessity infer that the New World has just claims to a portion of whatever of re- 
nown or reproach may rightfully attach to the inculcation of the Cartesian doc- 
trine of the universe, at so late a day ; and that, for a period of eighty years, this 
was gravely taught and believed at one, and for shorter periods at two other of 
the colleges of our infant country. 
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Examination, of the Theory of a Resisting Medium* 5 

the existence of this fluid was still retained by Newton, who sought 
to employ it in a new capacity. '' And now we might add some* 
thing ^concerning a certain most subtile spirit, which pervades and 
lies bid in all gross bodies ; by the force and action of which spirit, 
the particles of bodies mutually attract one another at near distances,^ 
and cohere if contiguous ; and electrick bodies operate to greater dis- 
tances, as well repelling as attracting the neighbouring corpuscles ; 
and light is emitted, reflected, refracted, inflected, and heats bod-' 
ies."(i2) He furthermore supposed that this substance is spread 
through all the heavens ; and when for lack of demonstration, un- 
certainty arose in his mind, he thus queried : ''Is not this medium 
much rarer within the dense bodies of the sun, stars, planets and 
comets, than in the empty celestial spaces between them? And in 
passing from them to great distances, doth it not grow denser and 
denser perpetually, and thereby cause the gravity of those great 
1»odies towards one another, and of their parts towards the bodies ; 
every body endeavouring to go from the denser parts of the medium 
towards the rarer?"(13) 

In 1762 the Academy of Sciences, of Paris, proposed, for a prize, 
the question, '' Do the planets revolve in a medium of which the 
resistance produces a sensible effect upon their movements 1" For 
this prize JU. Vabbe Bossut was the successful competitor. His cal- 
•culations showed him that the effect of resistance, offered to the 
planets, would be to diminish the axis of their orbits, and conse- 
quently to shorten their periods of revolution. An acceleration in 
the movements of the moon had been observed, which was without 
explanation, and on applying his reasonings to the motions of this 
planet he satisfied himself that the observed acceleration was due to 
the resistance of ether, encountered by the moon, in traversing her 
orbit. The sum of that resistance he measured ; and this theory 
being equally applicable to all the planets, he extended it to them 
all, and subjected each to the resisting influence of the etber.(14) 

The tails of comets were objects of early attention ; and it was 
remarked, both by Fracastor and Apian^ that the tail of the comet 



(13) Newton's Mathematicajl Principles of Natural Philosophy, vol. 2, p. 393. 
The copjr of Newton to which all references in this article are made is the Eng- 
lish translation, by Andrew Motte, 12 mo. edition, in two vols. London, 1729. 

(13) Newton's Opticks, third edition, London, 1721, p. 325. 

(14) Bailly, Histoire de T Astronomic Modeme, tome 3, p. 237; and Bossat, His- 
toire des Mathimatiques, tome 2, p. 409. 
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6 Eacamination of the Theory of a Resisting Medium. 

of -1531 y and those of two subsequent ones, were all directed op^ 
posite to thesun.{ 1 5) Pingre subsequently supposed that these tails 
are formed of the most subtile portions of the comet's atmosphere, 
greatly rarefied by the sun, and driven to the side opposite the 
«tfn, by the resistance of the ether ; aided, perhaps, by the solar 
rays.(16) This direction of comets' tails, as laid down by Fracastor 
and Apian, seems to have been very universally adopted. Newton 
says the tails of comets arise from their heads, and tend towards 
the parts opposite to the sun.(17) Bailly adopts the same opinion, 
in strong language, namely, that the tails are always opposite the 
sun.(i8) Delambre is equally unreserved. He says the tail of a 
comet is always opposite the sun, or in prolongation of the radius 
vector of the sun and the comet.(19) Laplace calls them trains of 
vapour, always situated on the other side of the heads of comets, rel- 
atively to the sun.(20) Vince says comets are surrounded by a 
dense atmosphere, and from the side opposite the sun they send 
forth a tail.(21) Bonnycastle denominates them fiery tails, which 
continually issue fron) that side of the comets which is farthest from 
the sun.(22) Brewster states that when a comet is near its peri- 
helion, it is accompanied with a tail or train of light, directly oppo- 
»te the sun.(23) Morse avows that comets are usually attended with 
a long train of light, always opposite to the sun.(24) Prof Farrary 
of Harvard, describes the trains, and adds, their direction is always 
opposite to the sun. (25) The younger Herschel describes the nu- 
cleus, and adds that from the head, and in a direction opposite to 
that in which the siin is situated from the comet, appear to diverge 
two streams of light, constituting the tail. (26) Sustained by the 
high standing ind great numerical force of these authorities, the po- 
sition here assumed has quite regularly found credence and a place 

(15) Delambre, Histoire de TAstroiiomie da Moyen Age, p. 390 et 393. 

(16) Delambre, Histoire de TAstroDomie da Dix Huiti^me Si^cle, p. 680. 
Tlic ^ork of Pingr6, namely, Com^tograpkiey we have not seen. 

(17) Math. Prin. of Nat. Phil, (vide note 12,) vol. 2, p. 364. 

(18) Histoire de I'Astronomie Modeme, tome 2, p. 549. 

(19) Astronomie Theoriqoe et Practique, tome 3, p. 401. 

(20) Syst^me du Monde, p. 128. 

(21) Complete System of Astronomy, vol. 1, p. 444. 

(22) An Introduction to Astronomy, p. 44. 

(23) Edinburgh Encyclopedia. 

(24) American Universal Geography, vol. l,p. 32. 

(25) Cambridge course of Natural Philosophy, fourth part, p. 306. 

(26) A treatise on Astronomy, first published in 1833 ] American edition, p. 284. 
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jn the numerous works of subordinate authors ; insomuch that we 
have pretty uniformly recognized it in the elementary works upon 
astronomy that we have examined in the English ]anguage.(27) 

The cause assigned for this direction of comets' trains, by Pingre, 
namely, the resistance of the ether, appears not to have found much 
favour in the minds of his successors ; consequently we find, in gen- 
eral, the expression employed, namely, " impulsion of the suiCs 
rays" to denote both the agent and the manner of that agent's ac- 
tion, in producing this result. 

Great additional impulse has, within a few years, been given to 
the theory of a resisting medium by the detailed and able paper of 
Prof. Encke, upon the observed decrease of the times of revolution 
of the comet which bears the name of that astronomer. This pa- 
per has been translated into English, and is more or less extensively 
quoted by almost every writer who lias employed his pen upon ce- 
lestial motions, since the date of its appearance. The author says : 
^^ If I may be permitted to express my opinion on a subject which, 
for twelve years, has incessantly occupied me, in treating which I 
have avoided no method, however circuitous, no kind of verification, 
in order to reach the truth, as far as it lay in my power; I can- 
not consider it otherwise than completely established, that an ex- 
traordinary correction is necessary for Pons' [Encke's] comet, and 
equally certain that the principal part of it consists in an increase of 
the mean motion proportionate to the time.^\28) Dr. Bawditch, by 
reference to the memoir of Encke, supposes the existence of a re- 
sisting medium highly probable, as there disclosed, in the motions of 
Encke's comet, in its successive appearances between the years 1786,. 
and 1829.(29) Arago, of the Royal Observatory, at Paris, in an es- 
say, in 1832, fully recognizes this resisting medium,, on the author- 
ity of Encke, and dwells at considerable length upon its e&cts.(30} 
M. Gautier assumes that, results obtained in 1828, from the noave- 
raent of Encke's comet, accord with those which Encke had previ- 
ously procured, and which induced him, (Encke J m 1823 to sup- 
pose the existence of a medium or ethereal fluid, in space, of whicb 
the resistance, acting as a tangential force against the motion of the 
comet, would augment the power of the sun, and shorten the period 

(27) Some of the recent French works, of a similar chai-acter, constitute ex- 
ceptions to this rale. 
(38) Prof. Encke's Memoir, as quoted in the American Almanack, 1834. 

(29) M6caniqae Celeste, (Bowditch,) translator's note, vol. 3, p. 678. 

(30) Tract on Comets, by Arago, translated into English, by Prof. Fasrar, Bos- 
ton, 1832. 
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8 Examination of the Theory of a Resisting Medium. 

of revoIutioD.(31) The younger Herscbel refers to Encke's me^ 
moir ; admits its conclusibns, if the . premises shall be foond valid, 
and adds : '^ accordingly^ (no other mode of accounting for the 
phenomenon appearing,) this is the solution proposed by Encke, 
and generally received. "(32) Mrs. Somerville, adverting, also, to 
Encke's memoir, deems the existence of resisting ether rendered 
^' all but certain, within a few years, by the motion of comets ;" and 
this insinuated negation she quite recalls some eight pages afterwards, 
by substituting the emphatick words, '^ which puts the existence of 
ether beyond a doubt." The same pen not only prophesies that 
by this resistance, comets will be finally precipitated upon the sun, 
but also that '^ the same cause may alSect the motions of the planets, 
and be ultimately the means of destroying the solar system."(3S) 
Upon this memoir of Encke, theological arguments have been 
founded, having for their object to prove the destruction of the so- 
lar system, through the agency of this ether ; and so certain has 
that result been considered, upon this authority, that the most posi- 
tive forms of expression have been en^ployed in pointing to such a 
consummation.(34) 

It is believed that we have assembled, above, the leading facts and 
arguments upon the affirmative of the position of a resisting medium 
to the planets, so far as to embrace all that is requisite and necessary 
for a clear understanding and subsequent impartial investigation of 
the question. The method df division incident to this arrangement 
has been adopted in the belief that such arrangement would afford 
a view, more distinct than any other, of the entire question. We 
proceed, then, to subject the several positions and arguments to ex- 
amination, in the order of their occurrence. 

The evidences, if any, upon which the Bramins and the Chalde- 
ans founded their belief in the existence of this ether, not having 
come down to us, the reasons for their faith are placed beyond in- 
vestigation : nor are we better circumstanced in relation to the opin- 
ions of Alhazen, Tycho Brahe, and some others who, while they 
supposed such ether to occupy the celestial regions, gave no de- 
* monstration of the fact, nor made application of it to any of the 

(31) Silliman's Journal of Science, vol. 17, p. 389. 

(32) A Treatise on Astronomy, American ed. p. 391. 

(33) Mrs. Somerville on the connection of the Physical Sciences. 

(34) Astronomy and General Physicks, considered with reference to Natnral 
Theology (one of the Bridgewater treatises) by the Rev. W. Whewell, of Trinity 
College, Cambridge. 
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Examination of the Theory of a Resisting Medium. 9 

known purposes of the universe. The opinions of Kepler, upon 
this subject, may not have received less credence, in the day they 

. were uttered, than did his discovery of the fundamental laws of the 
celestial movements ; but they were promptly consigned to oblivion 
by the subsequent revelation that comets, no less than planets, be- 
long to our solar system, and move in ellipses more or less elonga- 
ted, about the sun, obeying the same laws as the grosser planets. 
Of Descartes' system, and of its fate, we have spoken. That sys- 
tem was undermined by the discovery and application of the law of 
universal gravitation ; and as this ether constituted all that w^ most 
essential to the Cartesian doctrine, the celestial motions were no 
sooner found to be carried on independently of its aid, than the 
whole theory was abandoned. Newton, himself, as we have seen, 
applied this substance, under the name of ^' a most subtile spirit,'* 

, to the production of certain results, in his Principles of Natural Phi- 
losophy, and again in his Opticks. The passages we have quoted. 
These positions appear to have had their origin in a desire so to ex- 
plain the doctrine of gravitation as to free it from the implied asser*' 
tion that bodies act in places where they are not — a form of attack 
which the metaphysicians chose to employ against it. Yet this was 
but subjecting the question to new difficulties; as there is nothing 
like a satisfactory explanation of gravity in the existence of this elas- 
tick ether. True, a fluid disposed as Newton has assumed, would 
urge bodies in the direction he supposed; but what could maintain 
this fluid in the condition of its density varying according to the as- 
sumed law, is as inexplicable as the gravity it was meant to explain. 
The nature of such a fluid, if unrestrained, roust be to equalize the 
density of all its parts, to the destruction of this hypothesis.(35) 
That Newton did not consider gravity inherent in matter is manifest 
from the passages under consideration ; and he most fully states this, 
in words, in one of his letters to Dr. Bentley, as quoted by Prof. 
Playfair. Yet how he should have supposed he had escaped its ne- 
cessity by his resort to the agency of this ether — ^since it i? clearly 
for this purpose that he sought its aid— may well be deemed inexpli- 
cable. " If two particles of matter, at opposite extremities of the di- 
ameter of the earth, attract one another, this elSect is just as little in- 
telligible, and the modus agendi is just as mysterious, on the sup- 
position that the whole globe of the earth is interposed, as on that 
of nothing, whatever, being interposed, or of a complete vacuum 

(35) Playfair on Math, and Phys. Science, pt. 3, sec. 4. 
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«^liog between them. It is not enough that each particle attracts 
that in contact with it ; it must attract the particles that are distant, 
and the intervention of particles between them does not render this 
at all more intelligible."(36) We may close this point of investi- 
gation, by arraying Newtpn against himself. Notwithstanding the 
force with which Newton supposed bodies to be urged by the une- 
qual density of the ether, in certain directions, yet, when treating 
of the tails of comets, his language is, " from whence, again, we 
bave another argument proving the celestial spaces to be free and 
without, resistance, since in them not only the solid bodies of the 
planets and comets, but also the extremely rare vapours of comets' 
tails maintain their rapid motions with great freedom, and for an ex- 
ceeding long time,"(37) To such and kindred anomalies have the 
greatest minds been occasionally subject, in all ages. 

We have seen that, in 1762, this theory of resistance had so far 
commanded attention that the French Academy offered, in that year, 
a prize for the best examination of it ; and we have also seen upon 
what evidences this prize was awarded. The results of the most 
careful modern observation, compared with those of a very ancient 
date, including some eclipses observed at Babylon, as early as 719, 
720, and 721 years before the Christian era, show very clearly that 
the period of the moon's revolution is shorter in modern than in 
those remote ages.(38) This acceleration, Dr. Halley, the English 
astronomer, in 1695, believed to exist, and declared his conviction 
that he could demonstrate the fact.(39) A more detailed and ex- 
tensive labour of comparison was subsequently performed by the Rev. 
Richard Dunthome^ who, in 1749, published its results, and veri- 
fied the truth of the suspicions of his predecessor. (40) It was the 
eause of this acceleration which the French Academy demanded, 
jn 1762. M. Vahhi Bossut sought that cause in the resistance of 
ether ; and believing he had discovered it there, he made such re- 
turns of i)is labours to the Academy, that the proffered prize was 
awarded him : nor was the errour into which he had fallen, discov- 

(36) Playfair on Math, and Phys. Science, pt. 2, Sec. 4. See, also, preface to 
Newton, by Roger Cotes. 

(37) Math. Prin. of Nat. Phil, (vide note 12,) vol. 3, p. 369. 

(38) Delambre, TAstronomie au Dix-Huiti^me Si6cle, p. 597, note de Vediteur. 

(39) Philosophical Transactions of the Royal Society of London, abridgment 
by Hatton, Shaw and Pearson, vol. 4, p. 65. All references to the transactions 
pf this Society, made in the coarse of this article, will be to the same edition here 
designatedi 

(40) !bi4. vol. 9, p. 669, and onward. 
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ered for almost a quarter of a century afterwards. In 1786, bow* 
ever, the true cause was revealed. In that year M. h MAtquU 
de Laplace discovered both the cause and the law of this accelera* 
tion. He demonstrated that it is produced by the action of the sun 
upon the moon ; that it varies with the eccentricity of the terrestrial 
orbit, and consequently that such acceleration is a necessary result 
of the law of universal gravitation.(41) In a chapter founded QpOQ 
the assumed possibility of a resisting ethereal fluid, Laplace srys : 
*' Hence it follows, that the resistance of the ether can become senf 
sible, in the moon's mean motion only. Ancient and modern ob« 
servations evidently prove that the mean motions of the moon's 
perigee and nodes are subject to very sensible secular inequalilies. 
The secular motion of the perigee, deduced from the coroparisoii 
of ancient and modern observations, is less by eight or nine sexa* 
gesimal minutes, than that which results from the comparison of th^ 
observations made in the last century. This phenomenon, of which 
no doubt can remain, must, therefore, depend upon some other 
cause than the resistance of ether. We have seen that it depends 
on the variation of the eccentricity of the earth's orbit ; ai^d, as the 
secular equations resulting from that variation satisfy, completely, 
all the ancient and modern observations, we may conclude that the 
acceleration, produced by the resistance of an ethereal fluids on the 
moon's mean motion, is yet insensible."(42) Again : " the acconi^ 
ance of theory with observation proves to us that if the mean tnote^ 
ments of the moon are' varied by causes foreign to the law of mif 
versa! gravity, their influence is so small as not yet to have becoi&e 
sensible.^'(43) 

The errour of Fracasior and Apian, in regard to the uniform (U- 
rectioo of the tails of comets, ha^ enjoyed an extent of credence 
not often secured to a false position. Although a direction nearly 
in prolongation of the radius vector of the sun and the comet h not 
unusual for these tails, yet observations very early furnished excep- 
tions enough to destroy the rule which has been so long adhered to 
in this particular. If, as Pingre supposed, the resistance of ether 
has any agency in producing these tails, we should always expect 
them to be situated behind the nucleus, relatively to the comet's 
actual motion, without relation ta the position of the sun : but this 

(41) Delambre, TAstronomie au Dix-Huiti^me Si^ele, p. 596. 

(42) M^canique C61este, (Bowditcb,) vol. 3, p. 694. 

(43) Syst^me du Monde, p. 229. 
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12 Examinaiian of ike Theory of a Resisting Medium. 

is not 80. Indeed they fonn so many different angles, both in re- 
gard to the comet's line of motion, and to the relative position of 
the sun^ that no settled fact seems deducible from the circumstance 
of their direction. Flamsted, in his account of a comet which he 
observed at Greenwich, in May, 1677, is at the pains to state that its 
tail was not directed in a line opposite the sud, but deviated there- 
from at an angle of ten degrees.(44) Hevelius, of a comet he ob- 
servedi in 1682, says, '^ sometimes its tail was directed pretty ex- 
actly in Opposition to the sun, as August 30^ in the morning ; but 
often with a considerable deviation, as is usual in most comets/'C^^) 
The great comet of 1744 had, at one time, no less than six distinct 
tails, spread out like a fan» They were each about 4^ broad ; and 
the space between these several tails was as dark as the rest of ihe 
heavens. There exist other examples of the tails of comets which 
have separated into several brancbes.(46) Newton cites two com- 
ets, the tails of which deviated from a right lioe joining the sun and 
comet, one ten, and the other no less than twenty one degrees.(47) 
The comet which appeared in January, 1824, besides the usual tail, 
opposite the sun, had another directed from the nucleus of the comet 
towards the sun. ^' The singular form of this comet," says the nar- 
rator, ^' adds new difficulties to the problem by which it has been 
explained, in a manner quite satisfactory, that the impulsion of the 
san's rays is the principal cause of comets' tails always taking a di- 
rection opposite to the sun. "(48) Much that has been written upon 
the cause, nature and character of these peculiar appendages of com- 
ets, appears to have been based entirely upon assumed data. Such 
authority is alike unsafe and detrimental. The views of Arago are 
more sane, and therefore more valuable. '' Kepler supposed the 
formation of the tails of comets was the result of the impulsion of the 
solar rays, which detached from the head of the comet the lighter 
portions of that body, and removed them to a distance beyond it. 
To render this explanation admissible it is necessary to prove that 
the solar rays are endowed with an impulsive force ; for the most 

(44) Philos". Trans, of the Royal Society, (vide note 39,) vol. 2, p. 394. 

(45) Ibid. p. 559. 

(46) Delambre, TAstronomie an dix-Huitieme Si^cle, p. 680; et Delambre, 
Astronomie Th6oriqae et Practique, tome 3, planche. Also, Arago, tract on 
Comets, Farrar's translation. 

(47) Math. Prin. (vide note 12,) vol. 2, pp. 360 and 364. 

(48) JamboD, Nouveau coars d^monstratif et 6I^mencaire d'Astronomie^ p. 330, 
et331. 
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delicate experiments have hitherto failed to render such force per- 
ceptible. This force shown and admitted, it will still remain to be 
demonstrated why the tail is not always situated opposite to the sun ; 
why there are sometimes several tails, making, one with another, so 
great angles ; why they form and again vanish, in so short periods of 
time ; why some of them have a rapid rotary motion ; and finally, 
why some comets, of which the envelope seems very light and deli- 
cate, exhibit no trace of this appendage. A crowd of other theories, 
more or less ingenious, have been proposed ; but they all equally fail 
to explain the phenomena."(49) 

The enormous length to which these tails have sometimes at- 
tained, has given rise to theories no less fanciful, nor yet more phi- 
losophical, respecting the consequences of such elongation. New- 
ton supposed that the extremely distant portions of these tails could 
never be recalled, by attraction, to the nucleus of the comet, but 
must be scattered through the heavens, to be subsequently gathered 
to the different planets by attraction, and mingled with their atmos- 
pheres, to be there appropriated to supply the waste of matter spent 
upon vegetation, &c.(50) Laplace, the younger Herschel, and 
some others among the moderns, have assumed that portions of 
comets' tails are, at each revolution, '^ scattered in space^^^ and that, 
consequently, these bodies are continually wasting away. So in- 
definite a phrase seems not well calculated to convey any idea of 
facts ; for we must suppose the matter of these tails, however elon- 
gated from the nucleus of the comets, will still obey the laws of 
gravitation to those bodies, unless brought within the stronger at- 
traction of some other body : and in either case no dissemination of 
matter would take place. But the diminution of comets from loss 
of matter, by any cause, seems not well sustained. It is true that 
Arago, in 1832, fully concurred in this view ; and hence advised us 
that in the then approaching return of Halley's comet we must not 
expect to behold so brilliant a body a? the same had been at former 
periods ^f its return to the sun.(51) But this opinion of that as- 
tronomer he did not find supported by the actual appearance of 
Halley's comet, in 1835 ; and this fact he has promptly announced. 
He has, also, collectively presented what has come down to us of 
the apparent size, length of tail, &;c. of Halley's comet at its various 

(49) Arago, Lemons d'Astronomie Profess^es i. rObservatoire Royal, p. 907—8. 

(50) Math. Prin. (vide note 13,) vol. 2, p. 371. 
(61) Tract on Comets. 
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former apparitions ; and contrasted this with the results of the care** 
fill and accurate observations upon the same body, made at various 
points, during its last appearance. At the close of these he adds : 
*^ If the reader will take the trouble to compare what I record of 
the CQmet of 1835 with the circumstances of its former apparitipns, 
be certainly will not find in this collection of phenomena, the proof 
that Halley's comet is gradually diminishing. I will even say that if, 
in a matter so delicate, observations made at very different periods of 
the year, will authorize any positive deduction, that which would most 
distinctly result from the two passages of 1759 and 1835, would be 
that the comet had increased in size during that interval. I ought 
to seize, with the more eagerness, this occasion to combat an errour 
extensively accredited, (a belief in the constant wasting away of com- 
ets,) because I believe I have somewhat contributed to its dissemina- 
tion. "(52) This review of the theory of the diminution of comets, 
otherwise foreign to our subject, seemed demanded by the assumption 
of some that matter thus lost from these bodies will remain diffused 
through the celestial regions, of course offering constant obstruction 
<o the progressive motion of the planets and comets. How such 
matter is to be maintained in this state of difiusion, has not, so far 
as we know, been explained ; nor is it easy for us to conceive how 
the body resisted or encountered by it shall be prevented from ap- 
fMTopriating it to itself, by adding it to its own mass.(53) 

Comets, from their great volumes, as compared with their masses, 
have justly been considered, of all celestial bodies, the most neces- 
'sarily subject to the action of any resisting medium there may be in 
the regions in which they are moved. They are known to be sub- 
ject to great disturbances, in their orbits, by the attraction of the 

(53) Arago, Sar la derni^re apparition de la com^te de Halley; Annuaire, 
<]>oar ran 1836. 

(53) The following " poetical license" occurs in the younger Herschel's Treat- 
ase on Astronomy, a late work, now used in some of the schools of this country. 
It contrasts very strangely with the really sane and valuable portions of that work, 
and it would hardly be supposed possible that it is from the same pen with these. 
The author is treating of Zodiacal light, upon which he thus fancifully expresses 
liimself. " It is manifestly in the nature of a thin, lenticularly-formed at- 
mosphere, surrounding the sun, and extending at least beyond the orbit of Mer- 
cury and even Yen us, and may be conjectured to be no other than the denser 
parts of that medium, which, as we have reason to believe, resists the motion of 
comets ; loaded, perhaps, with the actual materials of the tails of millions of those 
bodies, of which they have been stripped, in their successive perihelion passages, 
and which may be slowly subsiding into the sun" ! 
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planets of the solar system ; and revolving as they do in ellipses of 
great eccentricity, many of these bodies having their aphelions at 
such iminense distances as are not readily appreciable, by any of 
our methods of computation, their motions are much less subject to 
rigorous demonstration than those of the planets.(54) Still so much 
confidence had Prof. Encke in the conclusions he had been able to 
draw, in the paper we have mentioned, that the movements of all 
these bodies which have been visible since its publication have been 
observed with increased care and^ assiduity ; while the most rigid 
investigations of their former movements have not been overlooked. 
According to Prof. Encke, the comet which bears his name, in its 
several revolutions, between 1786 and 1819, exhibited a mean de* 
crease in the times of those revolutions. Now, as resistance, from 
an ethereal medium, would have the effect, byvdiminishing the velo* 
city of the comet, to lessen its centrifugal force, and thus force it 
down nearer the sun, it follows that precisely the result which Encke 
observed, would be the effect of such resistance. To the agency of 
ether, therefore, was this diminution ascribed, though not until after 
all other circumstances which were supposed to have had any agency 
in the result had been carefully considered. Biela's comet, or the 
comet of six years and three quarters, was also observed with refer* 
ence to .this action of resisting ether ; as was, finally, the comet of 
Halley, whose last disappearance was in 1836. These three are 
the only, ones, of all that have been seen, whose regular, periodical 
return is known, at the present day. Tt)e acceleration in the mean 
motion of Encke's comet if not due to the resistance of ether, b still 
unexplained. Biela's comet, in its return, in 1832, was also retard- 
ed, '^ but it throws hew perplexity upon the question of a resisting 
medium. Encke and Gauss find a diminution of nine tenths of a day 



(54) Too many authors of just renown, have overlooked perspicuity, and writ- 
ten vaguely, upon this point. Brewsler, (Encyclopedia,) has not wholly escapecE 
the charge of sacrificing philosophical accuracy to euphony, in the following : 
" Traversing unseen the remote portion of its orbit, the comet wheels its ethereal 
course far beyond the limits of our system. What regions it there visits, or upon 
what destination it is sent, the limited powers of man are unable to discover. Af- 
ter the lapse of years, we perceive it again returning to our system, and tracing a 
portion of the same orbit round the sun, which it had formerly described." If it 
leave the sphere of our sun's attraction must it not of necessity, gravitate to some 
other body, and be thus prevented from ever returning ? Laplace, (Sysl^me du 
Monde,) has been more careful. " Innumerable comets, after having approached 
the sun, are elongated from it to such distances as to prove that its empire extends 
much beyond the known limits of our planetary system." 
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in- the observed duration of its period^ due to this resistance. Volzi 
ifom the computations of Damoiseau, 6nds this diminution to be 
eight tenths. Prof. Santini, from his own elements finds four tenths, 
while Encke's formula and constant, for computing this acceleration, 
only accounts for a diminution of three hundredths of a day. The 
mean of the three results would show that Biela's comet experiences 
the resistance of a medium twenty-five times as powerful as that 
which is encountered by Encke's comet."(55) Halley's comet re- 
mains to be noticed. We have seen that the two above were 
accelerated, though very unequally, the cause of which was sup- 
posed to be the resisting ether. But Halley's comet, in its return 
to its perihelion, in 1835, was, from some cause, detained beyond its 
time for arriving at that point — a result directly opposite to that in 
the case of the other two bodies. ^* In traversing a resisting ether 
the comet of Halley would have arrived at its perihelion, in 1835, 
sooner than if moving in a void ; now on the contrary, according to 
the calculations of M. Rosenberg, that body, by observation, was 
aiv days behind its time, according to the results of calculations dis- 
connected from any allowance for the action of resisting ether. The 
difference, though much less, found by M. Pontecoulant, is of the 
same kind ! Hitherto, then, the last appearance of Halley's comet 
has added nothing to our knowlege of the phyical constitution of the 
celestial spaces." (56) 

We have said the acceleration of these bodies is unaccounted 
for : so is the retardation ; but we shall presently see whether other 
agents than ether may, within the bounds of probability, be supposed 
to give rise to these. Clairaut, in announcing to the French Acad- 
emy, in 1758, that the then expected return of Halley's comet would 
be retarded six hundred and eighteen days beyond its previous pe- 
riod, by the combined action of Jupiter and Saturn, adds that, '^ a 
body which traverses regions so elongated from the sun, and which 
escapes, for so long periods, from our view, may be subject to forces 
totally unknown ; such as the action of other comets, or even of 
planets, so distant from the sun as to have remained hitherto un- 
discovered."(57) Uranus was unknown until 1781, twenty three 
years after this announcement ; and four other planets, belonging to 
our system, have been discovered within the present century — ^in all 

(55) S. C. Walker, Preface to Herschel's Astron. 

(56) Arago, Annuaire, poar Tan 1836. 

(57) Laplace, S3rst^me da Monde, p. 214. 
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Jive since Clairaut penned bis suggestion. The masses of the ser- 
eral planets, upon which so much depends in these investigations, 
appear more or less imperfectly known. Laplace gives the follow- 
ing table of them, that of the sun being 1 

Mercury, 

Venus, . 



The Earth, 
Mars, 
Jupiter, . 
Saturn, . 
Ura^nus, 



aken for unity.(58) 



ttttVtt 
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Pontecoulant, from the same unit, gives the several masses of the 
same planets thus : 
' Mercury, 
Venus, . 



The Earth, 
Mars, 
Jupiter, 
Saturn, . 
Uranus, 



TloffTTTT 
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26T?I3T 

sTTa 
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These values, says our author, appear to us the most exapt which 
have hitherto been obtained of the planetary masses. It will be 
obiserved that these two tables agree only in the masses of Saturn 
and Uranus ; and of these Pontecoulant says it is very probable tbey 
need correcting, and that observations to determine that fact are 
in progress.(59) This was in 1834. Since that period this great 
geometrician has bad cause to change bis views in relation to sonoe 
of these values. In calculating the perturbations of Halley's comet, 
be has made use of the following values, namely :(60) 

Jupiter, 

Saturn, •••... 

Ine liiartb, . . . . . ssT'yinr 

These values, it will be seen, do not accord with those in either 
of the above tables. In the calculations here referred to, the action 
of Venus, Mercury and Mars was neglected as insensible, l^t a 
Grerman geometrician, Rosenberg, on the contrary, has announced 

(58) Laplace, Syst^me du Monde, p. 210. 

(59) Th^orie Ansllytique du Syst^me du Monde, tome 3, p. 341, et suiv 

(60) ConnaissaUce des Tems, pour Tan 1838. 
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18 Examination of the Theory of a Resisting Medium* 

that the action of these three bodies, neglected as insensible by 
Pontecoulant, was sufficient to produce an acceleration of six days 
and one third in the return of Halley's co{net.(61) With all these , 
uncertainties respecting the larger known planets of our system, we 
must not forget that the masses of the four new planets are in no 
degree known, beyond the fact that, compared with some of the 
older ones, they are very small. But still, small as they are, they 
are probably capable of exercising an influence, according to relative 
position, distance, &c. upon bodies as easily disturbed as comets ; 
and yet no sane attempt at a demonstration of the amount of such 
influence can be made, in the present state of our knowlege, for 
want of the necessary data. ^ Brewster, in endeavoring to account 
for the lost comet of 1770, supposed, what indeed the subsequent 
investigations of Laplace have rendered wholly improbable, namely, 
that one of these new planets had arrested that body in its course, 
and added it ta, its own mass.(62) We have seen that the mass of 
Uranus, as well as of other planets, is unsettled : the number of its 
satellites is equally so. Herschel enumerates six. Laplace says 
powerful telescopes are necessary to perceive the second and the 
fourth, and that the published observations of Herschel upon the 
other four are too few to determine the elements of their orbits, or 
even incontestibly to asisure us of their existence.(63) The younger 
Herschel says, of these satellites, ^^ two undoubtedly exist, and four 
more have been suspected." (64) 

The immense periods of time consumed by spme comets in per- 
forming their stated revolutions, are sufficient to convince us that the 
space beyond the orbit of the most distant planet now known to us, 
and within which moving bodies gravitate to our sun, is such that its 
extent could not easily be computed by any of our habitual methods* 
Whether planets still undiscovered by us are revolving there, in or- 
bits beyond that of Uranus, is wholly unknown to us, and this igno- 
rance of ours, while it continues, must involve in uncertainty the , 
movements of all such comets as have their aphelions within the re- 
gions in question. The changes in the form and bulk of these bo- 
dies, in calculations so mjnute as have been attempted, to establish 
this theory of resistance, deserve attention. If, as appearances in- 

(61) Arago, Annuaire pour ran 1836. 

(62) Edinburgh Encyclopedia, article Comets. 

(63) Syst^me du Monde, p. 46. . 

(64) Astronomy, p. 282. 
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dicate, portions of the small masses of these bodies are occasionally 
removed from the nucleus or its vicinity to form the tails, which 
are sometimes extended to enormous lengths, while at others these 
portions of matter are reassembled around the nucleus, in whole or 
in part, these changes, by shifting the centre of gravity of the cora- 
etary body, must effect the action of foreign bodies thereon, and con- 
sequently influence the comet's motions. One other source of un- 
certainty, and one too which it would seem must forever remain such, 
in the movements of comets, is their action upon each other. To 
remove this source of errour no less would seem to be required than 
to identify every comet belonging to our solar system ; to know the 
inass of each, the elements of the orbit it describes, as well as the 
elements of all those which perturbations may cause it hereafter to 
assume; and to weigh all its^ disturbing forces with such accuracy 
as to be able to determine its place, relatively to the sun and to 
every other body, at any given point of time. May dot these nu- 
merous and active causes very well account, not only for the ine- 
qualities we have observed in the motions of comets, but even for 
much greater and more numerous ones, without the aid of a resisting 
medium? Some of these taken singly would, indeed, produce only 
slight results ; but when it is considered that 'Mn the immense ellipse 
described by a comet, the imperfection of analysis obliges the ge- 
ometrician to follow that body step by step, as it were, without once 
losing sight of it for a single moment^' throughout its revolutions, 
they may readily enough be supposed to cause greater deviations 
from calculated periods than " three one hundredths of a day," or 
less than forty-four njinutes in a terra of six years and three quarters. 
Pontecoulant deems it impossible, in the present state of science, to 
determine within one or two days, the instant of the passage of a 
comet through its perihelion ; so very uncertain are the elements 
which astronomy furnishes for calculating their perturbations.(65) 

Having thus submitted the leading positions and arguments favour- 
able to the theory of a resisting medium in the celestial regions, to 
detailed examination, the whole, according to the views we have 
taken, may be resolved into the following heads : 

1st. That in periods of the most remote antiquity there prevailed 
a belief in the presence of ether in the celestial regions ; but the 
proof, if any, upon which this belief was faunded has not been pre* 

(65) Connaissance des Terns, pour Tan 1838, p. 119. 
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served to us ; nor are we better circumstanced, in reality, with re- 
gard to the basis of the faith of Alhazen, Tycho Brahe, Kepler, 
be, in regard to this subject : but this belief we must not forget, 
was not coupled, so far as we have seen, with the theory of re- 
sistance. 

2d. That when the Cartesian theory arose, this ether, being aa 
indispensable agent thereof, was every where believed in ; not, in- 
deed, as a resisting medium, but as a propelling one, which carried 
the planets forward in their orbits : this faith came to the ground 
with the doctrine of which it formed a part. 

3d. When the laws of universal gravitation had exposed the errours 
of the Cartesian system, we find Newton still vaguely imagining of 
aid concerning this substance, but in language so indistinct as not 
always to be definable ; at one time supposing it to be the cause of 
gravity, and at other times, by its unequal density, mechanically 
giving direction to the motions of the heavenly bodies : the errour of 
these views is apparent. 

4th. The ingenious arguments of Bossut, which took the prize of 
. the French Academy, in 1762, were supposed to hiive well showo 
the resisting agency of this ether, in the acceleration of the moon's 
mean motion ; and no doubts of-the truth of this arose, until Laplace 
demonstrated that such acceleration is wholly due to the law of uni- 
versal gravitation. 

Sth. That this ether has offered to the movements of comets t 
resistance which has rendered its agency appreciable. If the ob- 
jections that have been offered against this are valid, they are much 
more than sufficient to destroy even its plausibility. 

If the conclusions at which we have arrived, then, be correct, we 
have shown that the existence of this ethereal medium was for a 
long series of years believed in, without evidence known to us; that 
it has been, during another long series of years, even to the present 
day, accredited, also, upon different points of evidence, at different 
periods of ditie, but all which evidence has failed to sustain the fact 
of its existence ; and that, therefore, to be hereafter adhered to, 
fresh evidences of its truth will be requisite to render it more than 
a mere hypothesis, or gratuitous assumption : not that its existence 
has been disproved ; but only that confirmatory evidence of that 
existence no longer remains. 

The predictions, therefore, that have pointed at the destruction of 
the solar system, through the agency of a resisting ether, may very 



Digitized by 



Google 



Skeiek of tie Early mttory of Count Rtrnford. 31 

well bq discarded* Inequalities there certaioly are, in the motions 
of the heavenly bodies ; but all these are con6ned within narrow 
limitSi and they constantly oscillate around a mean position. This 
ensures the stability and duration of the system. Many of them, in- 
deed, extend through vast periods of time, for their accomplishment; 
but they are all the necessary consequences of the ascertained laws 
of gravity, and can never exceed their known limits. They consti- 
tute, in the sublime language of Pontecoulant, '^ immense pendu«> 
lums of eternity, which beat the ages as ours do the seconds !'' 



Art. II. — Sketch of the Early History of Count Rumford^ in which 
some of the mistake$ of Cuvier^ and others of his biographers^ are 
corrected; by John Johnston. 

Read before the Natural History Society of the Wesleyan University, June 

30th, 1837. 

The name of Count Rumford is familiar with every one who is 
at all acquainted with the prepress of science and the arts, during 
the last half century. It is not however generally known, that Cu- 
vier's Historic Eulogy"^ of this distinguished individual, and the short 
memoirs of him in our Encyclopedias and other standard works, so 
far at least as " they relate to that part of his life which was spent in 
America, are very defective, and in many respects materially erro- 

My attention was first drawn to this subject by observing the dis- 
crepancies in these memoirs with regard to the time and place of his 



* Eloge Historique de Comte de Rumford lu dans le stance pablique de L'ln- 
stitate de France, le 9 Janvier, 1815. 

t Hon. Josiah Pierce,' of Gorham, Me., who is. a nephew of Count Rumford, 
and to whom I am indebted for most of the information contained in this paper. 

The entire confidence which is to be reposed in the statements of Mr. Pierce, 
will be seen from the following extract from a private letter of his, which he will 
pardon me for introducing. ^ 

" My father saj^s he was half brother to Benjamin Thompson, —afterwards 
Count Rumford,— having had the same mother, and was but three and a half 
years the Count's junior. They lived together in childhood, and my father was 
in eoDstant correspondence with him up to the time of Rumford's death, in Au- 
gust, 1814. My grandmother lived in my father's house for seven years previons 
to her death, which occurred June 11th, 1811. The Countess Rumford was often 
a member of my father's family, and from the lips of the mother, brother, and 
daughter, I liave the facts I am possessed of with regard to Rumford's early life.'* 
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birth, and the circumstances attending his departure from this conn* 
try for Europe at the commencement of the American revolution. 

Cuvier, in the paper referred to, says, ''Benjamin Thompson, 
more commonly known by his German title of Count Rumford, was 
born in 1753, in the English colonies of North America, at a place 
then called Rumford, and at present Concord, in the state of New 
Hampshire." Again he says, "in the night of the 18ih of April, 
1775, the royal troops marched from Boston, and after having fought 
a first battle at Lexington, proceeded towards Concord ; but, being 
presently assailed by a furious tlQultitude, were obliged to betake 
themselves to their garrison. Mrs. Thompson's family was attached 
to the government by several important offices. Her husband, 
young as he was^ had himself received from it some marks of con- 
fidence. His personal opinions, besides, led him to support the 
government. Thus it was natural that he should join the ministerial 
party with all the fervor of his age, and freely participate in its 
chances. He therefore returned to Boston with the army, and in 
such haste, that he was obliged to leave his wife at Concord. Hav- 
ing afterwards to move from place to place he never saw her again, 
nor was it until after a period of twenty years, that he met [in Eu- 
rope] the daughter to whom she gave birth a few days after his de- 
parture."* 

It is not at all surprising that Cuvier, who never was on this side 
of the Atlantic, should confound Concord, Massachusetts, with Con- 
cord, New Hampshire ; but it will perhaps be a little difficult to im- 
agine how he could mistake, as we shall presently see he did, on 
other points, concerning which he seems to express himself with 
such perfect confidence. 

In the Edinburgh Encyclopedia likewise, we are told his birth- 
place was at Concord, New Hampshire ; but in Rees' Cyclopedia 
It is said, " he was born at the village of Rumford in New England, 
in the year 1752." 

The Encyclopedia Americana, correctly as to place, but errone- 
ously as to time, says, he was born at Woburn, Mass., in the year 
1752. 

In a short biographical notice of Count Rumford in the Philoso- 
phical Magazine, for 1801, his birth-place is said to have been Rura- 
ibrd, Mass.f 



* American Journal of Science, &c. Vol. XIX, p. 28. 
t Philosophical Magazine, Vol. IX, p. 135. 
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It has been my chief object in preparing this paper to correct 
some of those errors to which I have alluded, and in doing it, I will 
give a brief sketch of the early history of this distinguished person- 
age. His later history will be found in the works to which reference 
has already been made. 

Benjamin Thompson, better known by his German title of Count 
Rumford, was born at Woburn, Mass., sixteen miles from Boston, 
March 26th, 1753. His father and grandfather were farmers in 
moderate circumstances, and had long resided in Woburn. When 
be was about eight months old his father died, and in 1755, hia 
mother married Mr. Josiah Piercej grandfather of the gentleman 
whose name has already been introduced. A maternal uncle by the 
name of Joshua Simonds, who also resided in Woburn, was appointed 
young Thompson's guardian. He continued to live with his mother 
and father-in-law, from whom he appears to have received every 
necessary attention, and at the proper age was sent to the granimar 
school of bis native town, then kept by Mr. John Fowle, a gentle* 
man of a liberal education and esteemed an excellent teacher. 
Here he acquired considerable knowledge of reading, writing, arith- 
metic, and the Latin language. Subsequently be attended school 
in Byfield, Mass., and in March, 1764, he removed to Medford to 
attend the school of a Mr. Hill, then a celebrated teacher. In this 
place he remained nearly two years, and it was while attending 
school here that he one day surprised his instructor,* by bringing 
him the calculations of an eclipse, which he had made without assist- 
ance, and which proved to be singularly accurate. 

Early in the year 1766, he left the school at Medford and went to 
live with a respectable druggist and apothecary of Salem, Mass., by 
the name of John Appleton, being then about thirteen years old. 
Here he was when the news of the repeal of the stamp act by the 
British parliament was received in this country, and produced such 
a sensation of joy throughout the colonies. Partaking largely of the 
same feeling himself, he undertook to prepare, fireworks to be ex- 
hibited on the occasion ; but in making a preparation of fulminating 
powder the composition accidentally took fire, and he was so badly 
burned and otherwise injured by the explosion, that his life was for 



* By some it is said his instructor in mathematics, to whom he brought his cal- 
culations of the eclipse, was the Rev. Mr. Bernard. I have no other information 
with reference to it than that found in the books referred to. 
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some time despaired of. Having at length partiallj recovered, he 
was removed to his step-fatber^s in Woburn ; but before he was able 
to return again to Saiem, the non-importation agreement entered 
into by the Americans had destroyed Mr. Appleton's business, atKi 
he was thus thrown. out of employment About this time, that is, 
when he was about fourteen' years of age, be astonished his friends 
by producing a small piece of engraving which be had executed 
upon the brass cover of a pocket compass, with no other instrumeot 
than one of his own construction. The engraving, it is said, would 
Bot do discredit to a professed engraver at the present day, and is 
now in the possession of his relative in Maine. 

The next winter, — ^ihe winter of 1768-69, — we find young Thomp- 
son teaching school in Wilmingtoo, Mass., it being,. I think, his first 
attempt of the kind ; and the following summer he spent in Woburn, 
attending to the study of anatomy and physiology. In the winter of 
1769, be was employed as a clerk in Boston, in the store of Mr* 
Hopesttll Capen, who kept in Union street ; but the business not 
suiting his inclination, he remained there but a few months<i Mr. 
Capen once told his mother, that *^ he oftener found her s6n under 
the counter, with gimblets, knife, and saw, constructing some Ntlie 
nachine, or looking over some book of science, than behind it, ar- 
ranging the cloths or waiting upon custonoers." Here he was on 
the 5th of March, 1770, rendered memorable by the British massa- 
cre, as it has been called, and subsequently by the stirring eloquence 
of Dr. Warren in commemoration of the event. With other young 
men, whose feelings were powerfully excited by the atrocities of the 
British soldiery, he was with difficulty restrained from attacking them 
on the spot. 

I may remark here, that Thompson's conduct on this occasiOD 
would not seem to favor the assertions of Cuvier and others, who 
affirm that^ in the difficukies that led to the American Revolutioi^, be 
was from the first, in principle and feeling, attached to the govern- 
nseat party. But I shall have occasion to refer to this again. ' ' 

In the spring of 1770, he returned again to Woburn, and during 
the summer, in company with his early and constant friend, the late 
Cd. L. Baldwin, of Mame, he walked daily to Cambridge, a dis- 
tance of nine miles, and back at night, to attend as a charity scholar 
the regular course of philosophical lectures in Harvard University. 
Speaking of these lectures at a late period of bis life, he said he 
looked upon the few weeks he attended them, as the most delightful 
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of bis youthful life ; they very much increased his stock of inibr* 
niation and confirmed his taste for natural science. 

In the autumn of this year (1770) he was incited to instruct a 
school in Concord, New Hampshire, then called Ruroford ; and 
here he closed his career as a schoolmaster in a manner not a little 
interesting, as in this place the train of circumstances seems \o have 
originated, that eventually tore him from America and gave him to 
Europe. I allude to his marriage, an event always so productive of 
happiness or misery, and sometimes of both, as appears to have beeo 
the case in the present instance. 

, Mr. Thompson, soon after taking up his residence ia Concord, 
became acquainted with Mrs. Sarah Rolfe, widow of Col. Roife, a 
lady of wealth and respectability ; and their acquaintance resulted in 
their marriage when he was but nineteen years of age. Mrs. Rolfe 
' was some ten or twelve years older than himself, and for the honor 
of her hand, Cuvier says he was indebted to his " belle figure, et des 
manieres nobles et douces." 

By the relatives of his wife, Thompson was introduced to Mr. 
Wentworth, then provincial governor of New Hampshire, who was 
much pleased with him, and bestowed upon him an unusual share of 
bis attention. He soon gave him a major's commission in the milida 
of the province, and thus placed him at once over many older offi- 
cers. This appointment must be admitted to have been exceed* 
ingly injudiciotis, but, as it was legal, it afforded no excuse for the 
feeling of envy and jealousy which was excited against Thompson, 
and from which all his subsequent difficulties appear to have origin- 
ated previous to his leaving the country. It was whispered that 
Major Thompson was a tory ; and such were the circumstances of 
the times, it is not surprising that many should give full credit to the 
rumor. We have the most satisfactory evidence, however, that tip 
to this time at least, he was firmly attached to the cause of Ameri- 
can liberty. Asi this is a point of some importance, I may be per* 
mitted to give my reasons a litde in detail. 

In the first place, Thompson bad always professed strong attach- 
ment in principle and feeling to the popular cause, and his friends,* 

* In Capt. Parker's company, which was paraded on the green in Lexington 
upon the approach of the British troops on the morning of the 19th of April, 1775, 
there were four of the name of Simonds, the maiden name of Thompson's mother. 

In the afternoon of 'the same day, among the killed was Daniel Thompson of 
Wobum.— ^rerett'* Orations^ pp. 523 and 524. 
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who espoused the same cause, ever had the utmost confidence 
in bim. 

II. His conduct bad uniformly been in accordance with his pro- 
fessions. His conduct in Boston on the 5th of March, 1770, has 
already been referred to, — he was there found sword in band, among 
the most eager to attack those whom he considered the enemies of 
bis country. Also, when he learned that bis intimacy with Got. 
Wentworth was made the occasion of suspicions with regard to the 
character of his political principles, he at once broke off the inter- 
course, and even resigned his commission in the militia and retired 
to bis relatives in Woburn. He was present at the battle of Lex- 
ington ; but whether be participated in the events of the day is to 
me unknown. 

When, after the battle of Lexington, the American forces began 
« to collect about Boston, we find him among them earnestly seeking 
employment, and on the best terms with the Massachusetts whig 
officers. When the battle of Bunker Hill occurred, be was with 
the American army at Cambridge ; and on the arrival of Wash- 
ington the 3d of the next month, to take charge as commander in 
chief, Thompson was favorably introduced to him by the officers, 
and would probably have obtained command of the American artil- 
lery had it not been for the opposition of some of the New Hamp- 
shire officers, . who could not forget his former appointment over 
them by Gov. Wentworth. Jeremiah Gridley was finally appointed 
to the place. 

III. He was formally tried before a committee of investigation, 
upon the general charge of being inimical to the cause of his coun- 
try, and acquitted. Failing to obtain a place in the army be re- 
turned to Woburn, and such was the feeling of the populace at this 
time excited agaifist bim, that a mob once actually collected around 
the house in which he was and demanded him. The mob appear 
to have failed in their immediate object ; but the insult his high spirit 
could not endure, and be at once applied to the committee of vigi- 
lance for the appointment of a court of inquiry to investigate his case. 
He was therefore arrested at his own request, and notice extensively 
given in the public papers of Massachusetts and New Hampshire, 
of the time and place appointed for his trial, and all who knew any 
thing against him were invited to be present and testify. The charge 
was the general one of being "unfriendly to American liberty.^' 
When the day of trial arrived, the committee assembled at the place 
appointed, — ^the meeting-bouse of the first parish in Woburn, — and 
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took tbeir seats before an overflowtog bouse. Tbompson managed 
bis own defense ; and though he could of course know but litde prer 
viously of the specific charges that would be brought against him, he 
successively repelled them all, showing that they were based upon 
vague rumor, or had their origin in envy and jealousy. The com* 
mittee gave this decision, but they still refused to give him a public 
acquittal which he demanded. The reason given was that it would 
give offense to his opponents, as it would be in a sense condemning 
them. They even refused to give him a copy of their proceedings 
for publication. This, Thompson very properly thought to be ex* 
ceedingly illiberal and uQJust treatment, and it is not surprising that 
bis feelings were highly exasperated.* 

If further proof of Thompson's political feelings previous to tbb 
time be wanting, we have the testimony of Col. Baldwin, at whose 
bead quarters he remained while the American army was before 
Boston, who repeatedly said he knew his political views well, and 
that be was certain of his sincere attachment to the cause of his 
country. Another revolutionary officer of unimpeachable int^gri^r, 
said to Thompson's brother, — or rather half brother, — ^the late Hon* 
Josiah Pierce, of Baldwin, Me., some years after the close of the, 
war, that he knew Major Thompson well' while he was with the 
American army at Cambridge in 1775, and that ''be was certain bis 
feelings were any thing but hostile to the cause of American liberty." 
He added further, that while the army was at Cambridge, on more 

* The foUowing is an extract from the original report of the committee of vigi- 
lance and correspondence of the town of Woburn, before whom Thompson was 
tried in 1775, drawn ap by one of their number, but which was not permitted to 
go before the public as Thompson demanded. After a statement of their author- 
ity and the prominent circumstances of the case, the committee say, " After a 
strict and impartial inquiry into Major Thompson's character and behavior, we 
do not find that in any instance he has shown a disposition unfriendly to Amer- 
ican liberty, but that, on the contrary, his general conduct has evinced a contrary 
disposition, and we think he justly deserves the confidence, friendship, and pro» ' 
teetlon of the public." 

In a postscript it is added, " This may certify that when Major Thqmpson was 
examined before the committee of correspondence for the town of Woburn, (be- 
ing brought before them on suspicion of being inimical to American liberties,) 
ihe affair of the return of four deserters from Concord in New Hampshire, to 
Boston, in which said Thompson was supposed to be instrumental, and also his 
conduct relative to the' Concord donation,— sending a load of peas to Boston, — 
And an undue connection or correspondence with Gov. Wentworth, were matters 
whick were laid to his charge against him, whidi were thoroughly examined 
into J and in every particular the committee received full satisfaction from said 
Thompson." 
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than ooe occasion, Washington conferred with him upon important 
military afiairs. 

After his acquittal by the committee at Woburn, Thompson not* 
withstanding was still accused of " toryism" by the populace, and 
the mob again threatened him, till he at length formed the desperate 
resolution to quit forever his native country, and espouse the cause 
of her enemies ! He had &rst, through' the envy and jealousy of 
others, failed of promotion in the army, which appears to hav^ been 
the highest object of his ambition, and to this had been added gross 
insult from the populace and injustice from public officers ; and be 
unquestionably considered his personal safety in danger ; but, trying 
as were the circumstances, his decision can hardly be justiGed^ 
This act, in the eyes of bis countrymen at least, must ever remain 
as a blemish upon bis otherwise illustribus character. As remarked 
by Cuvier, it was unquestionably an evil to 6ght against Jiis country* 
men, but we should perhaps rather lament it as an evil, than impute 
to him blame. 

Having determined to leave the country, Thompson communi- 
cated his design to no one but bis brother before mentioned, who, 
taking him in a common horse-cart, started from Woburn in the 
night, and proceeded with him directly to Rhode Island, where he 
left him. Thompson soon made bis appearance at Newport, and 
was taken on board the British ship of war Scarborough, in which he 
sailed for England ; and even his mother for months did not know 
where he was. 

The precise time of his departure from the country, I am not able 
to determine, but bis biographers say he was sent to England im- 
mediately after the evacuation of Boston by the English troops, which 
occurred March 24th, 1776, to convey intelligence of that event. 

In 1781, he sailed again for New York, where he raised a regi- 
ment of dragoons, and was in consequence promoted to the rank of 
Colonel, and remained connected with the British army till the close 
of the war, when he again went to Europe never to return. His 
subsequent brilliant course in the scientific world is well known. 
Though he had been persecuted from his native country, and been 
associated with those who for a time at least, were her enemies, yet 
he ever cherished an ardent affection for the land of his birth. In 
a letter to a relative written December, 1808, he says, '' I never can 
forget the place of my birth, nor the companions of my early years." 
In another letter he remarks, ** you cannot conceive how much I 
have the happiness of my native country at heart." 
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Nor did the American government on its part show an entire dis- 
regard for him, when in the year 1800, an important place was 
offered him, which however his engagements in Europe would not 
permit him to accept. 

He ever took a lively interest in the American Academy of Arts 
and ^iences at Boston, " and in 1796 he established two biennial 
prizes of the value of about sixty guineas each, for the most impor- 
tant discoveries in light and heat ; the one to be adjudged by the 
Royal Society of London,* and the other by tlie American Acad- 
emy of Arts and Sciences." 

Thompson was knighted by George III, immediately after bis se- 
cond arrival in Europe, in 1784, and for several years was known by 
the title of Sir Benjamin Thompson. Ten or twelve years afterwards, 
being then resident in Munich, he was created Count of Rumford, 
in reference to the place of his marriage, by the Elector of Bavaria, 
and various honors bestowed upon him, and a life pension of £1200. 

After his return to Kurope in 1784, most of his time was spent in 
the promotion of science and its application to* the useful arts of life, 
in which, as is well known, he was eminently successful. 

Count Rumford was not a learned man but a very close observer, 
and possessed great mechanical'skiil, and all his investigations ap- 
pear to have been directed with a view to the discovery ot practical 
truths^ and directly benefitung mankind. 

Among the imperishable honors thaf will ever attach to his name, 
b that of having been the fii*st to suggest the plan of the Royal Insti- 
tution of London, and of having selected young Humphrey Davy, 
then only twenty two years of age, to fill the chair of chemistry* 
This institution was founded in the year 1800, and in establishing 
it Count Rumford, in connection with other noble spirits in the sci* 
entific world, spent nearly a year and a half. Through it has beeo 
introduced to the world in the department of chemistry, in ttie short 
space-of thirty five years, a Davy, a Brande, and a Faraday. 

But it would not be in accordance with my design to pursue the 
history of this distinguished individual further. The last ten years 
of his life were spent at Auteuil, a small village near Paris. Though 
be had received many flattering marks of public favor, he bad also 

* This medal was awarded by the Royal Society to 

Prof. Leslie, in 1804. Dr. Wells, in 1816. 

M. Mains, " 1813. Dr. Brewster, " 18ia 

Sir H. Davy, " 1814. M.PresneI, " 189S. 

Edinburgh Encyclopedia, Art. Societt. 
Whether the American Academy has ever made any award or not I am not 
informed. 
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learned something of its fickleness, which appears to have produced 
some efiect upon bis mind in souring it against human nature. In 
1802, he married the widow of the celebrated Lavoisier, but the 
union proved unhappy and they soon separated. After this event the 
most of his time was spent in retirement, till his death which occur- 
red August 21 St, 1814. 

Count Rumford left an only daughter, who was born, not as Cu- 
vier affirms, at Concord, Mass., shortly after the battle of I^xing- 
ton, from which her father had retired with the British troops to 
Boston, but at Concord, New Hampshire, Oct. 10th, 1774. She is 
still living, and possesses the title of Countess of Rumford, and a 
liberal pension. Much of her life has been spent in Europe, but she 
came to this country the last season on a visit to her friends, and I 
believe is now with them. 



Art. in. — On the Drawing of Figures of Crystals; by Jimes D. 
Dana, A. M., Assistant in the department of Chemistry, Geology 
and Mineralogy in Yale College. 

1. The modem and improved methods of projecting the crys- 
talline solids, have not, hitherto, been explained in any American 
publication ; it is therefore presumed that the following exposition of 
this subject will not be unacceptable to the scientific public. The 
" Introduction to Crystallography" of H. J. Brooke,* is the only 
work in our language, which treats of crystallographic projection ; 
and this work though valuable at the time of its publication, and 
highly reputable to its accomplished author, is necessarily behind a 
science, which, since its publication, has been so rapid in its advan- 
ces. The principles embraced in the following pages, have been 
mostly drawn from the very complete and philosophical German 
treatise on crystallography by C. F. Naumann.f 

2. The importance of accuracy in the delineations of crystals, is' 
obvious. The edges of a crystal, as exhibited in a correct figure, 
constitute a language readily interpreted by the crystallographer. 
He reads, in them, the relations of each plane to the axes of the solid 
and with the preliminaiy knowledge of a few interfacial angles, (fire- 

* A familiar Introduction to Crystallography, by Henry James Brooke, 506 pp. 
8ro, London, 1833. 

t Lehrbnch der reinen und angewandten Krystrallograpbie, von Dr. Carl 
Friederich Naumann. Two vols. 8vo. Leipzig, 1832. 
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quently one is sufficieot^) ascertains with perfect confidence, eveiy 
other angle in the crystal. Consequently if these edges were m- 
correctly represented, the figure would be comparatively useless and 
unintelligible, and often would prove worse than useless, by leading 
to incorrect deductions. 

Since these deductions depend on the parallelisms of edges, the 
following principle is of fundamental importance in the drawing of 
crystals ; edges which are parallel in the crystal should be repre- 
sented in the figure as parallel. Figures projected with this prin- 
ciple in view, though with no attempt to attain mathematical accu- 
racy, will be valuable to the science. Yet a knowledge of mathe- . 
matical crystallography, greatly facilitates the application of this prin- 
ciple. Crystals are often imperfect and the intersections of planes are 
indistinct, and consequently the exact limits of the planes and the 
direction of their mutual intersections cannot be observed. They 
are also frequently so much distorted that some planes are oblitera- 
ted by the extension of others, and generally it is desirable to intro- 
duce in the figure, the plane or planes which may have been thus ob- 
literated. These and other difiBculties can only be surmounted by 
applying the principles of mathematical crystallography, which af- 
ford expressions for the planes indicating their exact situation.* 

3. In the projection of crystals, the eye is supposed to be at no 
infinite distance, so that the rays of light fall from it on the crystal 
in parallel lines ; otherwise the more distant parts of parallel edges 
should converge^ as in the ordinary sketches of scenery. If parallel 
lines were drawn from the vertices of the solid angles of a crystal, 
to a board placed behind it, and the points thus formed on the board, 
were connected by straight lines, as in the crystal, a representation 
of the crystal would be formed, constructed according to the mode 
of projection employed in crystallography. The plane on which the 
crystal is projected, is termed the plane of projection. This plane 
may be at right angles with the vertical axis, may pass through the 
vertical axis, or may intersect it at an oblique angle. These difier- 
ent positions give rise, respectively, to the horizontal^ vertical and 

* With but an imperfect knowledge of these principles, it becomes a simple pro- 
cess to project the axes of their relative dimensions and exact obliquity, and aAer 
this preparation, to lay off with accuracy, the situation and intersections of the 
various secondary planes. Indeed, the projection of the axes in each of the sys- 
tems of classification excepting perhaps the clinate, may be easily understood 
without any acquaintance with mathematical crystallography, and the subsequent 
coDstniction of the secondary forms requires only a familiarity with the system of 
crystailographic notation. 
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cbHfue projeGtioiui. The rays of light may fall perpendieidarly on 
the plane of projectioo, or may be obliquely inclined to it ; in the 
femer case the projection is termed arthograpkie, in the second 
dinographie. In the horizontal position of the plane of projection, 
the projection is always orthographic. In the other positions, it 
may be either orthographic or dinographie. It has been osual to 
give the plane of projection an oblique position, and to use the or- 
thographic mode of projection. It is however preferable to employ 
the vertical position and dinographie projection, and this method 
will be elucidated in the following remarks. 

PROJECTION OF THE PBIMART FORMS. 

4. The projection of the axes of a crystal, is the first step pre- 
liminary to the projection of the crystal itself. It will be more con- 
venient, to illustrate first the projection of the axes in the monometric 
primaries, which are equal and intersect at right angles. The projec- 
tion of the axes in the other classes, may be obtained by varying the 
lengths of the projected monometric axes, and also, when oblique, 
their inclinations. 

5. 1. Monometric aystem.^-^Vfhen the eye is directly in front 
of a face of the cube, neither the sides nor top of the crystal are 
visible, nor the secondary planes that may be situated on the inter- 
mediate edges. On turning the crystal a few degrees from right to 
left, a side lateral plane is brought in view, and by elevating the eye 
slightly, the terminal plane becomes apparent. Half the planes on 
the crystal are now visible, and consequently this is a convenient 

* The systems of crystallization at present recognized, are seven in number. 

The Monometric inclades the cube, regalar octahedron and dodecahedron, the 
three crystal lographic axes of which are of one kind, and intersect at right angles. 

The Dimelric system inclades the right square prism and square octahedron, 
the axes of which are rectangular and of two kinds, the vertical being unequal to 
the lateral. 

The TViffietric system includes the right rectangular and rhombic prisms, and 
the rectangular and rhombic octahedrons, the axes of which primaries are rect- 
angular, and unequaif or of three kinds. 

The Monoclinate system includes the right rhomboidal prism and the oblique 
rhombic prism, in which, two of the intersections of the axes are rectangular and 
ene oblique. 

The Diclinale system includes the oblique rectangular prism, in which one of 
the intersections of the axes is rectangular and two (Clique. 

The TYidinate system includes, the oblique rhomboidal prism, in which the 
three intersections of the axes are oblique. 

The TY^axonal system includes the rhombohedron and hexagonal prism, 
which contain four axes, viz. three horizontal and one vertical. 
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position for projecting it. In the following demonstration the an- 
gle of revolution is designated 8, and the angle of the eleviuion of 
the eye, s. Fig. 1. represents the nor- 
mal position of the horizontal axes, sup- 
posing the eye to be in the direction of 
the axis BB ; BE is seen as a mere 
point, while CC appears of its actual 
length. On revolving the whole through 
a number of degrees equal to BMB^ (^) 
the axes have the position exhibited in 
the dotted lines. The projection of the 
semiaxis MB is now lengthened to 
MN, and that of the semiaxis MC is 

shortened to MH. Since the angle HMO=MB'N=^8, MH= 

cos d and jMiSr=sin d ; and if the ratio of the projected axes be as 

r : 1, MHt MNr.cosd : sin^::r : 1; 

.•.cos^=rsin^, 

and consequently, cot^=r. 

If the eye be elevated, the lines JB'JV, BM and OH will be pro- 
jected respectively below iV, ilf and JET, and the lengths of these pro- 
jections (which we may designate 6'iV, bM and &H) will be directly 
proportional to the lengths of the lines B^Ny BM and OH, Now 
B'N= cos ^, and hM, the projection of BM^ = tan e ; consequently, 

Bitf(=l) : tane : :cos^(B'JV") : 6'JV(the projection otB'N). 
Hence, 6'iV= tan e cos ^. 

In the same manner we find &H= tan s smd. 

If the relation of 6'i\rtoiHZV(=thqfirst projection = sin J) equab - 

tan e cos ^ {h'N) = jsin 8 ; 

1 
consequently^ tan b cot 8^- : 

and finally, since cot^=r, 

cot e^rs. 

6. The preceding demonstration affords the following simple 
method of projecting the monoroetric axes; r is supposed to be 
given equal to 3, and s equal to it. 

1. Draw two lines AA', BH (fig. 3.) intersecting one anoth^ 
at right angles. Make MHs=zMH'=ib. Divide HH? into r parts, 
and through the points, iV, iV^, thus determined, draw perpendicu* 

Vol. XXXIIL— No. 1- 5 
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hn to HH\ Od the left hand ver- 
tical^ set off, below JEP, a part H'R, 

equal to -h^SM; and from R 

draw RMj and extend the same to 
the vertical iV. B'B is the projec- 
tion of the front horizontal axis. 

2. Draw BS parallel with MH', 
and connect S, M. From the point 
T in which SM intersects J?JV, draw 
TC parallel with MH. A line ( CO) 
drawn from C through My and extended to the left vertical, is the 
projection of the side horizontal axis. 

3. Lay off on the right vertical, a part HQ equal to - MH, and 

make MA^MA^=MQ; AA[ is the vertical axis. 

Proof. 1. By construction, M2V(the first projection of the semi- 
axis BM, iV being in the line HEP) : MH{xhe first projection of iUC) 
: : 1 : r, which is the ratio required in the preceding demonstration. 
Again, by construction, BN : JVM; \RW X HfM: :1 : 5, therefore 

1 

BN {ihe second projection of Bitf)=- itfJV, which is also the ratio 

required above. BB' is therefore correctly the front horizontal axis. 

2. From the method of construction, 

ffSi^BN) : TN{^HC):\U'M\ NMr.cosd : sin J. 
Therefore HC is the true depression of the axis CO; for in the 
preceding demonstration, the depressions were proved to equal re- 
spectively tan 8 cos ^ and tan a sin ^, and consequently to have the 
ratio of cos ^ : sin^. 

3. MH^co&d and HQ is the sine of the same angle. M^ is 
therefore the radius in the same circle (fig. 1 .) and equals the ver- 
tical semiaxis ; for the position of the eye does not change the ap- 
parent length of this axis, since it is situated in the plane of projec* 
tion. 

AA'i OC, BB\ are therefore the projected monometric axes. 

The values of r and *, commonly taken are, r=3, 5=2, in which 

, case, d : \9P 26' and e=9^ 28'. It is not'unusual to give. $ the value 

8, in which case fia=6^ 20'. This affords a narrower terminal plane. 

7. The regular octahedron may now be drawn, by connecting 
the extremities of the horizontal axes, and then uniting them by 
right lines with the points Ay A, as in fig. 3. If lines be drawn 
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through the points B and 
B'^ parallel with CO',and 
through C, O^ parallel with 
the axis BB'^ a phne figure 
abed is formed, which is a 
horizontal section of the 
cube. Through the points 
o, &, c, d, draw lines parallel 
with the vertical axis AA'^ 
and extend them each side 
of these points, to a distance 
equal to the vertical semi- 
axis MA. By connecting the upper and also the lower extremities 
of these perpendiculars by lines parallel with the lines ai, 6c, cd^ da^ 
the figure will represent a cube. 

The cube may also be projected by drawing lines from M to the 
center of each edge of the octahedron, and then extending these 
lines to double their length. Their extremities are the vertices of 
the angles of the cube ; and by connecting them a representation of 
the cube is formed. 

8. Dimetric System. — In the dimetric system of crystallization, 
the vertical axis is of varying dimensions, while the horizontal axes 
are equal as in the monometric system. The vertical axis may be 
made to correspond to the dimensions in a dimetric crystal, by laying 
off' on MA and MA\ (taken as units,) extended if necessary, a line 

^ . . . 

equal to t; or if i, the horizontal axis of the prism, =1, the line 

should equal a (the vertical axis) merely. After determining thus 
the points -4^', A^^'^ the dimetric octahedron may be formed in the 
same manner as the regular octahedron above described, except that 
the points A^', Al" should be substituted for -4, A!. The method 
of describing the cube, already explained, may be employed ako for 
the right square prism. Another right square prism may be repre- 
sented by drawing lines parallel with the vertical axis, through the 
extremities of the horizontal axes, making them equal to the vertical 
axis, and uniting their extremities. Also another square octahedron 
may be constructed by connecting the points a, &, c, J, with the ex- 
tremities of the vertical axis. 

9. Trimetric System. — ^The monometric axes may be adapted 
to trimetric forms as follows: if the axis 6=1, lay off iULl'^ and 
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MA''' equal to a, and MO', MO" equal to c : if c« 1, make MB'', 
MB'", equal to b. By connecting the extremities of the axes, as 
already explained, the rhombic octahedron may be constructed. ThQ 
rectangular prism may be projected, in the same manner as the cube ; 
the rhombic prism in the same manner as the second squsure prism 
just described ; and the rectangular octahedron, in the sant>e manoer 
as the second dimetric octahedron explained in the last section. 

10. Monoclinate System. — ^The axes a and b in the monoclinate 
system are inclined to one another at an oblique angle=)'. To pro- 
ject this inclination, and thus adapt the monometric axes to a mono- 
clinate form, lay off on the axis MA, 
Ma=^MA cosy, and on the axis 
BB' (before or behind M according 
as the inclination of b on a, in front, 
is acute or obtuse) Mh=^3IB x sin y. 
From the points b and a, draw lines 
parallel respectively with the axes 
AA' and BB' and from their inter- 
section D', draw through iM, D'D, 
making MD=^MD'. The line DB' 
is th^ front lateral axis, and the lines 
AA, C'C, DD' represent the axes 
in a monoclinate solid in which 

a=b=:=c=^i. The points a and b and the position of the axis Dlf 
will vary with the angle y. The relative values of the axes may be 
given them as above explained ; that is, if 6=1, lay off in the di- 
rectipn of MA and MA' a line equal to a, and in the direction of 
MC and MO a line equal to c, &c. 

The right rhomboidal prism may be projected in the same man- 
ner as the cube or right rectangular prism, and the oblique rhombic 
prism, in the same manner as the right rhombic prism. 

11. Diclinate System, — ^In the diclinate system, the vertical sec- 
tions through the horizontal axes intersect one another at right an- 
gles, as in the preceding system, but the inclination of a to i {y) and 
a to c (f) are each oblique. This obliquity may be given the mono- 
metric axes as follows: Lay off on MA, (fig. 4,) Ma=MAxcosy, 
and on the axis BB'(brachy diagonal), iH6= MB' X sin y. By com- 
pleting the parallelogram MaD'b, the point D' is determined. Make 
MD^MD' ', DD' is the projected bracby diagonal. Again lay off 
on MA^ Maf^MAxcos^, and on MO, to the left, Mc=MOx 
sini?. Draw lines frorji a' and c parallel to MO and MA; E', the 
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mtersectioii of these lines, is one extremity of the macrodiagoiial ; 
and the line E^E^ in which ME^ME\ is the macrodiagonal. AA' 
DD^, EE are the axes in a (ficlinate form in which the axes are 
equal. From the observations on the preceding sy^ems of crys» 
tallization, the method to be employed in giving the axes their rel- 
ative values in a particular diclinate form, is sufficiently obvious. 
The construction of the oblique rectangular prism is analogous to that 
of the cube. 

'12. Triclinate system.— Hhe vertical sections throtigh the hori- 
zontal axes, in the triclinate system, are obliquely inclined ; also the 
inclination of the axis a to each axis b and c, is oblique. In the adap- 
tation of the monometric axes to the triclinate forms, it is therefore 
necessary, in the first place, to give the requisite obliquity to the 
mutual inclination of the vertical sections, and afterwards, to adapt 
the horizontal axes, as in the diclinate system. The inclination of 
these sections we may designate A^ and as heretofore, the angle be- 
tween a and i, y^ and a and c, /?. BB' is the analogue of the brachy- 
diagonal and CC^ of the macrodiagonal. An oblique inclination 
may be given the vertical sections, by varying the position of either 
of these sections. Permitting the brachy diagonal section ABA^B^ 
to remain unaltered, we may vary the other section as follows : 

Lay off on MB, jM6'=MB xcos 
A, and on the axis OC, (to the right 
or left of iH, according as the acute 
angle ^ is to the right or left) M:= 
JUCxsin ^; completing the paral- 
lelogram Ml/Dc^ and drawing the di- 
agonal MD, extending the same to 
D' so as to make MD^=MD, we 
obtain the line DD^; the vertical 
section passing through this line is 
the correct macrodiagonal section. 
The inclination of a to the new ma- 
crodiagonal DD', is still a right angle ; as also tlie inclination of a 
to 6, their oblique inclinations may be given them by means of the 
same formulas employed in the diclinate' system, except that the 
axis D^D is to be substituted for OC. The vertical axis AA' and 
the horizontal axes EE (brachydiagonal) and FF (macrodiagonal) 
thus obtained, are the axes in a triclinate form in which a=s6=c=l. 
Different values may be given these axes according to the method 
heretofore illustrated. 
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13. Tetraxonal system. — This system of crystallization includes 
those forms which contain three equal horizontal axes, at right an- 
gles with the vertical. The normal position of the horizontal axes 
is represented in 6g. 6. The eye, placed in the line of the axis 
YY, observes two of the semiaxes, 
JtfZand JlfZ/, projected in the same 
straight line, while the third MYap- 
pears a mere point. To give the 
axes a more eligible position for a rep- 
resentation of the various planes on 
a tetraxonal solid, we revolve them 
from right to left through a certain 
number of degrees, S, and elevate 
the eye at an angle e. The dotted 
lines in the figure represent the axes 
in their new situation, resulting from 
a revolution through a number of degrees equal to ^= YMY', In 
this position the axis MY' is projected upon JlfP, MU upon MN 
and MZ on MH. Designating the intermediate axis I, that to the 
right II, that to the left III, if the revolution is such as to give the 
projections of I and II, the ratio of 1 : 2, the relations of the three 
projections will be as follows: I : II : 111=1 : 2 : 3. 
The projection of 

I=sinJ. ^ 

ll=sin (60°-^), for JMt?JV= UMY=- YMU^ UMV^m^-^d. 
lll=sin (QQR+d). 
From these equations and the above ratios, it follows that, 

sin (60O+^)=sin (60^ -^)+sin^; 

sin(60O~^)=2sin^; 

sin (600+^) =3 sin ^. 

Consequently since (Trig. Anal.) 

sin (60^+^)= sin 60^ cos^+sin^ cos 60^=2 sin^; 

sin (60° - J)= sin 60° cos ^ -sin ^ cos 60^=3 sin ^. 

Adding the equations we obtain 

2 sin 60° cos ^=5 sin ^ ; 

2 sin 60° 2v^f ^/3 
Whence tan ^= g =— g— =:-g- ; 

.-. cot^=5\/|^. 
From this equation we may deduce 
sin^=V'^V; 
.-. J =19° 6' 24''. 
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If the eye be elevated above the horizontal plane, the lines PT% 
NU, HZ will be projected below GG. The lengths of these 
projections are in direct ratio to the lines projected. 

To obtain the values of PF, NUy HZ^ we observe that 
PP=cos^; JVZ7=cos(60O-J); HZ'=cos,(60o+ ^).^ 
Whence, since cos=\/(-R*—sin^), 

cos^='v/(l —sin* ^) = 5 ^/^j ; 
cos (60^- J)=^/(l -4 sin* ^)= 4 ^/^\ ; 
cos (60o+^)=:-v/(l-9 sin* d)^ ^^\. 
From these equations, the following relations result : 

PT:NU:HZ::5:4: 1, 
which, therefore, is also the ratio of the projections of these lines 
below GG consequent on an elevation of the eye at any angle s. 

If the second projection of the semiaxis I (y'P), = - part of PM 

(the 6rst projection), 

cot e=s cot ^=5 s *s/\. 
For if PF be made radius in the two triangles PFy and PYM, 
we shall have Py^^ tan s, and PJIf =tan d. But Py' : PM : 1 : a; 
consequently tan e : tan ^: : I : s ; 

tan ^ 

tan e= ; 

s 

.', cot a=5C0t^. 

In general it is most convenient to assume 2 as the value of t ; 
then 6=9° 50'. If «= y/3, fi=llo 18-5'. 

14. Projection of the axes. — ^The above demonstration affords 
a method of projecting the tetraxoqal axes, which is similar to the 
method in the monometric system. We may assume r=:3, a=s:S. 

1. Draw the lines A A, HH 
at right angles with, and bisect- 
ing each other. Let HM=bj 
or jErH=2 b. Divide HH into 
six parts by vertical lines. These 
lines including the left and right 
hand verticals may be numbered 
from one to six as in the figure. 
In the first vertical, below H, 

lay off fl*S= - b, and from S 
s 
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draw a line through M to the fourth vertical. FP is the projection 
of the axis I. 

2. From Fdraw a line to the sixth vertical and parallel with HH. 
From T the extremity of this line, draw a line to iV in the second 
vertical. Then from the point Z7in which TN intersects the fifth 
vertical, draw a line through M to the second vertical ; UU is the 
projection of the axis 11. 

3. Prom U, where TN intersects the third vertical, draw RZ 
to the first vertical parallel with HH. Then from Z draw a line 
through M to the sixth vertical : tbb line ZZ is the projection of 
the axis III. 

4. For the vertical axis, we observe in fig. 6. that Z'H^-sm 
(80°-.^) =rcos (60°+^); also MH^^cos (30°^ J)=sin (60®+^). 
But sin (60^+^) : cos {60^+S)=3^2 : l=i3 : tan 30°. 

Consequently } MH : ZH: : 1 : tan 30^, or ZH equals tan 
30^, in a triangle whose base is | MH. If therefore we lay off from 
iVon the second' vertical (fig. 7.) a line of any length and construct 
upon this line an equilateral triangle, one side NQ^ of this triangle will 
intersect the first vertical at a distance, HV, from H, corresponding 
to Z^H in fig. 6. ; for in the triangle NHV^ the angle HNV is an 
angle of 30° and jffiV= \ MH. MV is therefore the radius of the 
circle (fig. 6.) Make therefore MA^MA^MV; AA is the 
vertical axis, and YY'^ JJU^ ZZ are the projected horizontal axes. 

The explanation of this construction, is obvious from the preceding 
demonstration, and from the remarks under the monometric system. 

15. The vertical axis has been constructed equal to the hori- 
zontal axes. Its length in the several tetraxonal primaries may be 
laid off according to the method sufficiently explained. If lines be 
drawn through the extremities of the horizontal axes, parallel with 
the vertical axis, and the parts above and below be made equal to 
the vertical semiaxis, their extremities will be the vertices of the 
angles of a hexagonal prisma and by connecting them, we obtain 
the projection of this solid. A double hexagonal pyramid, the isos- 
celes dodecahedron, may be projected by connecting the extremities 
of the horizontal axes with each other and also uniting them with 
the extremities of the vertical axis. By drawing lines through the 
extremities of each horizontal axis, parallel to a line connecting the 
extremities of the other two axes, a plane hexagonal figure will be 
obtained which is the section of a hexagonal prism diagonal with 
the one above referred to ) and by connecting, the angles of this 
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liexagooftl piane whh'tbe extremities of the vertical axb, a second 
isosceles dodecahedron is projected. 

16. To construct a rbombohedron, 
lay off verticals through the extremis 
lies of the faorizootal axes^ and make 
the parts, both above and below these 
extremities, equal to the third of the 
vertical semiaxis, (6g. 8.) The points ^ 
£, E, E^ E^ &c. are thus determined ; 
and if the extremities of the vertical 
axis be connected with the points E or 
E'f rhombohedrons, in different po- 
sitions, sn R or — m R, will be con- 
structed. 

Delineation of Secondary Planes on the Primary Forms^ 

17. Previous to drawing the secondary planes on a primary,, it 
becomes necessary to determine the direction of the intersections of 
these planes with the primary faces, and also in most cases, with other 
secondary planes. The principles of analytical geometry have af- 
forded Naumann formulas for these intersections ; but it would be 
giving this article too great an extension to enter into a full discus* 
sion of this method of determining intersections. It b in general 
sufficient to em ploy, the method of construction. This method has 
beep fully explained by Brooke, but in connection with the Abbe 
Haiiy's system of crystallographic notation. 

In the employment of the plan of construction, the projection of 
the prism OP. odPod , is the most convenient preliminary step; that 
is, the cube in the monometric system, right square prism in the di- 
metric system, the rectangular prism in the trimetric, the right 
rhomboidal in the monoclinate, and the prism OP.oo Pod .oo ?oo , in 
the diclinate and triclinate systems.* This is advisable because ib 
these forms the lateral edges are equal and parallel to the verticsd 
axis, and the basal edges, to the horizontal axes ; and consequently 
in laying off the different planes, these edges may be substituted lor 
the axes. 



* Tbe;systeBi of notation here adopted, is that .employed by Naumann. 
be found explained and illustrated in my system of Mineralogy, ' 

Vol. XXXIIL— No. 1. 6 
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18. Suppose for example the right rectanguldr prism has beeo 
projected, (fig 9.) and it is required to place on^its angles the plane 
2P, whose parametric ratio is 2 : 1 : 1. Since 2 refers to the vf^rdcal 
axis, we lay off on the lateral edge (e) twice as many parts of this 
edge as of each of the terminal edges (e and e.) Consequently, 
by taking a point in the edge e distant from a, i the length of e, and 
a point in each e and e, | their respective lengths, and then join- 
ing these points, the conditions will be complied with, and the 
plane 2P will be constructed. If the plane to be introduced were 
4P2 the parametric ratio of which is 4 : 2 : ] , (in which 4 refers to 
the vertical axis and 2 to the longer horizontal,) we should in the 
same manner mark off 4 parts of e, 2 of e and I of e; if the plane 
were 4J^2, (in which 2 refers to the shorter horizontal axis,) 2 parts 
of e should be laid off, and 1 of e. By connecting the points thus 
determined, the plane 4P2 or 4^2 would be delineated. If the 
plane were 2Pod (2 : qo : 1), which represents a plane on the 
longer terminal edge, 2 parts of e should be laid off, and 1 of e ; 
from the determined points in e and e, lines should be drawn to the 
opposite edges parallel with the edge e, and by connecting the ex- 
tremities of the lines thus drawn, the desired representation of a 
plane 2Pqo would be completed. The same should be repeated 
on all the similar edges. This will suffice to illustrate the manner 
of substituting the edges for the axes, and also the method of de- 
lineating single planes. 

19. The manner of determining the intersections of planes, we 
may illustrate by an example. Suppose it were required to place 
the planes P, 2P, 41^2 and 2P2 on a right rectangular prism. Two 
rectangular prisbs should first be accurately projected by the method 
which has been explained. One, of a size which may be considered 
convenient for a representation of the crystal, drawn with light pen- 
cil marks ; the other of larger dimensions, for the purpose of deter- 
mining the direction of the intersections ; these intersections when 
determined are to be transferred to the smaller figure. On fig 9, 
we may first lay down the plane P, by drawing lines connecting the 
centers of the three edges dboui the angle. These lines are neces- 
sarily parallel to the diagonals of the three faces ; the triangle mno 
is therefore the plane P. By connecting the points m, 6, n, the plane 
2P is constructed ; for the plane mbn cuts off 2 parts of e to 1 of each 
e and e, as the expression 2P requires. To lay off 4p2 (4 : 1 tf2.) 
Let the whole edge ab represent 4 ; then an (s of e) will equal 2 
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parts on the edge e, and ap (^ of e) will equal 1 part on e, agreea* 
bly to the expression 4J^2 ; npb is therefore the plane 4^2. The 



Fig. 9. 



Fig. 10. 





perimeters of the planes Tip J (4p2) and nmo (P) intersect one anoth- 
er in the points n and a ; consequently the line of intersection, be- 
tween these two planes must be situated between these points, and 
therefore the direction of the intersection of P and 4p2 is n«. 

The planes nmb (2P) and npb (41^2) intersect in the Jine nh\ 
and therefore the intersection of 2P and 41^2 is in the direction 
of nh. 

Again, the intersection of P and 2P has the direction mn. 

We may next lay off the plane 2P2, (2:2: 1,) which may be 
constructed by marking off 2 parts on each e and e and 1 part on e. 
Such a plane is mro^ since ao^i^^e^ am=| e, and ar^\ e. There- 
fore the intersection of mro (2P2) with mno (P) has the direction 
of the commbn line mo. 

The perimeters of the planes mro (2P2) and fvph (4i^2) intersect 
in the points « and /?. If therefore these planes formed an edge of 
intersection it would have the direction of the line d^ or ro. 

The line ro of the plane mro (2P2) is parallel to n6, of the plane 
mnh (2P) ; the intersections of 2p2 and 2P would therefore be par- 
allel with these lines. In this manner all the mutual intersections 
of these and other planes may be obtained. 

Fig 10 exhibits these planes in their respective positions as above 
determined. The planes may be lettered as in the figure ; fitno=a, 
mn&£=a', mro=6, nph^o'. The edges a : P and a : a' were made 
parallel with mn (fig. 9.) The intersection of P with 5 has the di- 
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' rectioD mr, that of P with 5', the direction of np. The intersec- 
tions of a, 6, M are parallel with mo ; those of a', 6', M, have the di- 
rection bnj as determined above. The edge a : 5^ is drawn in the 
directioa ita, explained above as the intersection of npb and nmo. 
Finally the edge M : aMs drawn parallel with m&, and the edge 
M : o^, parallel with pb, which in fig. 9, is obviously the intersection 
of pbn with M. The planes 5 and o^ do not meet ; were the plane 
a^ wanting, their intersection would have been drawn parallel with 
a^ or parallel with the edge a^ : 5^ 

20. In this manner a sketch of a crystal may be made or rectified, 
or a figure may be drawn, whose prototype has not been observed. 
The crystallographic expressions however, do not indicate the size of 
the planes. * The edge M : o^ might have been so drawn as not to 
have formed an intersectioi\ with the plane P. Again, these sec- 
<Midary planes might have been so extended, that in connection 
with the corresponding planes on the other angles, they should ob- 
literate mostly or entirely the primary faces. The intersections of 
the planes would not however be changed in direction. There 
would be new intersections of planes on opposite parts of the same 
primary face, which it would be necessary to determine in the above 
manner. _ _ 

21. We may now add the planes f Poo , 2Pqo , f od , and oo P ; 
the two former are replacements 

of the longer terminal edge e, the 
third is situated on the shorter edge 
e, and the last is a replacement of 
a lateral edge. We may also sup- 
pose that fPto meets the planes 
a and o ; 2Pod , the plane 6 ; Pcx) 
the planes a and o^, and od P, the 
planes a' and 6'. It is therefore 
necessary to determine the direc- 
tion of these intersections. For 
this purpose fig. 9 is redrawn (fig. 
11) to avoid confusion from the 
multiplicity of similar lines, (this 
would not be required in practice,) and the lines in the preceding 
figure, not including the new planes, are here dotted. 

The plane ntuv is so drawn that an equals ^e and a^=| of ^e, 
which fulfills the conditions for the plane fPoo (| • oo : 1). Again 



Fig. 11. 




Digitized by 



Google 



On the thawing of Figures of CrystaU. 



45 



$row 18 the plane 2Poo (2 : co : 1) ; for it cuts off | of e and { of 
e, or 2 parts of e to 1 of e. _ 

The perimeters of the planes mtu (fPoo )^nd mno (P) intersect 
ia the points n and « ; the intersections of fPoo with P has there- 
fore the direction an, and is parallel wilhjhe edge a : o' in^gure 10* 

The perimeters of the planes mtu (fPoo ) and mro (2P2), inter- 
sect in the points a and y ; and a line from a to )^marks the direc«> 
tion of the edge between the planes fPoo and 2P2, _ 

The perimeters of the planes srow (2Pcx> ) and mro (2P2)j coin- 
cide in the line ro. The intersection of 2Pgo and 2P2 has there- 
fore the direction ro and is parallel with the edge 5 : a^ in fig. 10. 

Again, the plane gmol represents t^ oo, (1 : 1 : qd ) for it cuts off 
equal parts of the edges e and e. The perimeters of the planes 
gmol and nmo (P) coincide in the line mo; their intersection is 
therefore parallel to this line, or to the edges a : o and 5 : M, fig. 10. 

The perimeters gmol and npb (4p2) intersect in the points « and 
I ; a line from « to t therefore marks the direction of the edge be- 
tween Poo and 4^2 (6'). 

Again, the plane prJch is the projection of ooP ( oo : 1 • 1), for 
it outs off equal portions of e and e, and is parallel with the lateral 
edge. The perimeters prJch (oo P) and mbn (2P) intersect in the 
points ^ and ; ; a line between these points is parallel with mn. 
The intersection of these planes will therefore be parallel with mn, 
or the edge a : a' (fig. 10.) > 

The perimeters prkh (oo P), and pnb (4p2) intersect in the points 
p and 5. A line drawn from jp to J determines therefore the inter- 
section of qdP and 4p2 (6'). 

Fig. 12. Fig. is. 





Sc 



Fig. 12, conuins these additional planes laid down according to the 
above deductions. The edge a : e' (fPoo ) is parallel with_the edge 
a : 6'; the edge e' : 6 has the direction «y ; the edge e^^iPco ) I 6 
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is parallel with the edge 5 : a'; the edge a : e{Pco ) is parallel with 
the edge a : 5 or M : 5 ; the edge o' : e has the direction of a line 
from a to S ; the edge a^ : e( ooP) b parallel with the edge P : a ; 
and finally the edge e ; o' has the direction of a line drawn from p 
toS. 

In this manner the intersections of all possible planes may be de- 
termined and transferred. It should be observed that similar parts 
of a crystal are similarly modified. Figure 12 is a completed repre- 
sentation of a crystal which presents the planes above designated, viz. 
OP. odPoo . odPoo .P.2P.2P2.4p2.Pa> .JPod -2^00 • ooP 
P M fi a a' 6 6' e & e" e 

This same descriptive expression applies equally to fig. 13, which 
contains the same planes as fig. 12, but di&rently proportioned in 
size. The planes M h^ve been diminished by the enlargement of 
ei thus producing a modified rhombic prism. The directions of the 
intersections are identical with those in fig. 12. This figure illus- 
trates a preceding remark (<^ 19), that the descriptive expressions 
of planes indicate merely their situation and not their size. 

According to the same method, crystals may be projected in each 
of the crystallographic classes, after their axes have been accurately 
laid down. It was remarked that the figure employed for determin- 
ing the intersections should be large : in a large figure slight varia- 
tions from the true direction or position of lines produces errors jo( 
less magnitude. Also the lines should be carefully and delicately 
drawn. With the point of a needle on glazed cards, a very great 
degree of accuracy may be attained. 

PROJECTION OF SIMPLE SECONDABY f ORMS* 

21. Monometric system. — ^The projection of many of the siipnple 
secondary forms, — for example the trisoctahedrons, the hexoctahe- 
drons, &;c. — by the method of construction which has been explain- 
ed, would be a long and tedious process ; at least when compared 
with the more simple method, depending on the relative lengths of 
the axes and the rhombic and trigonal in teraxes in these forms. 
The right lines passing through the cfentre of the octahedron to the 
centres of its edges, are called rhombic interaxes ; and those which 
pass to the centres of the faces, are the trigonal interaxes. In the 
several monometric forms, the extremities of one or more of these 
interaxes extended or diminished in their lengths, occupy the ver- 
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tices of the solid angles. If therefore these points (the extremides 
of the interaxesy) can be determined in the several crystalline fomas^ 
it will only remain to connect them, iii order to form a projection of 
these solids. The principles of analytical geometry afford the means 
t>f determining how much the interaxes of the octahedron must be. 
increased or diminished to equal the interaxes in these different forms. 
It is thus found that each half of a trigonal interaxis must be increas* 
ed by that portion expressed in the fraction 
2m«— (m+w) 

and for each half of a rhombic interaxis, we have the corresponding 
fraction 

n+l 
By giving m and n different values from to OD, the values of 
these interaxes for any monometric form may be obtained. The 
following values are thus deduced for several occurring forms ; 

Trigonal trisoctahedron (fig. 20.^^ 20 
Dodecahedron (fig. 7.) ooO 

Hexoctahedron (fig. 25.) 30f 

" 402 

oOf 

Tetrahexahedron (fig. 11.) oo02 

« od03 

Tetragonal trisoctahedron (fig. 16.) 202 

" 303 

Cube, odOoo 

To construct the form 402, the octahedron is first to be projected, 
and its axes and interaxes drawn. Then add to each half of each 
trigonal interaxis, five sevenths of its length ; and to each half of 
each rhombic interaxis, one third of its length. The extremities of 
the lines thus constructed, are situated in the vertices of the solid 
angles of the hexoctahedron 402, and by connecting them, the pro- 
jection of this form is completed. 

22. In the inclined hemihedral monometric forms — ^that is, those 
hemihedral forms whose opposite faces are inclined to one another 
and not parallel, as the tetrahedron, &c. — ^the rhombic interaxes do 

♦ For these and the followiDg references to figures, the reader is referred to the 
copperplates in my system of Mineralogy. 
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ml terminate in the vertices of tfie sdid angles, and may tbereibre 
be thrown out of view in the projection of these solids* The two 
Imlves of each trigonal interaxis, terminate in the vertices of disaiah- 
ihr aaglesy and are of unequal lengths. One b identical with the 
corresponding in the holohedral ibrms, and is called the bolobedral 
portion of the interaxis ; the other is the hemihedral portion. The 
length of the latter may be determined by adding to the half of the 
octahedral interaxis, that portion of the same indicated in the for- 
mula, 

2 mn— (fit — n) 
t}in+(t»— n) 
If the different halves of the trigonal interaxes,be assumed atone 
time as the holohedral and again as the hemihedral portion, the re- 
verse forms -"2" and — ""o" ™3y be projected. The following 

table contains the values of the above fraction for several of the in* 
clined hemihedral forms and also the corresponding values for the 
holohedral portion of the interaxis. 

Holohed. intsnuc Hemlhcd. imens. 

o 

Tetrahedron (fig. 30.) "2 ^ ^ 

202 

Trigonal hemitrisoctahedron (fig. 34.) -g- \ 2 

303 



'2 * 



2 



|0 

Tetragonal hemitrisoctahedron (fig. 40.) -5- | f 

20 

It i 1 

30f ' 

Inclined hemihexoctahedron (fig. 41) -^ | | 

402 

2 7 i 



50f 



8 



8 T T 

23. The parallel hemihedrons, (for example, the Pentagonal 
Dodecahedron, or Hemi-tetrahexahedron) contain a solid angle, sit- 
uated in a line between the extremities of each pair of semiaxes, 
which is called an unsymmetrical solid angle. The vertices of 
these angles are at unequal distances from the two adjacent axes. 
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and therefore are not in the line of the rhombic interaxes. The 

[mOn] 
coordinates of this solid angle for any form, as — 5 — j may be found 

. . * , mOn — ^) n(m-l) ^ ^t r 

by the formulas -zrz — 1 and — - — r-' By means of these formu- 
^ mn — 1 mn — 1 ^ 

las, the situation of two points, a ^. ^^ 

and &, (fig. 14.) in each of the 

axes may be determined : and if 

lines are drawn through a and b 

in each semiaxis parallel to the 

other axes, the intersections c, cf 

of these lines will be the vertices 

of the unsymmetrical solid angles, 

[mOn] 
those marked c of the form —^ — 

and those marked d^ of the form 

[mOn] 
"" 2 ' 

The trigonal interaxes are of the same length as in the holohedral 
forms. The values of these interaxes, and of the coordinates of the 
unsymmetrical solid angle for different parallel hemihedrons, are con- 
tained in the following table. 

Trigonal Coord, of the on- 
intenzis. 9fm. loUtf an|^ 

Parallel hemihexoctahedron (fig. 49.) c^ 

[402] 



I 

T 



2 
[50|I 



I A 



H 



fooon 

HeilaitetrahexabedroD (fig. 44.) 2^ * * * 

[qd02] 

[qdOS] 

24. Dimetric system. — ^In an octagonal pyramid, mPn (fig. 59.) the 
interaxes, or diagonals symmetrically intermediate between the hori- 
zontal axes, terminate in the interaxal basal angles. Their length ex- 
ceeds the length of the interaxes of the octahedron, by a portion equal 

V0L.XXXIII.— No.l, 7 
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II— ) 
to "jT?. If therefore the octahedron mP and its interaxes be project- 
ed, and these interaxes be increased by a portion of their length ex- 

n— 1 
pjressed in the fraction, —7^9 they will equal the interaxes of th^ 

octagonal pyramid mPn. This solid may then be projected by con- 
necting the extremities of these interaxes, with the extremities of 
the horizontal axes, and joining all the angles of the octagonal base 
thus formed, with the extremities of the vertical axis. 

25. Tetraxonal syitem. — ^The dihexagonal pyramid (fig. 126.) 
may be projected in the same manner as the octagonal pyramid just 
described ; that is, by increasing the interaxes by a portion equal to 

, « > uniting the points thus determined with the horizontal axes, 

and connecting the angular points of the base thus projected, with 
the extremities of the vertical axis. 

The scalenohedron (fig. 116.) mR" admits of a similar construc- 
tion with the rhombohedron mR. The only variation required, is 
to multiply the vertical axis, by the number of units in n, after the 
points E and E^ in the rhombohedron mR have been determined ; 
then connect the points E, or the points E^, with one another and 
with the extremities of the vertical axis. 



Art. IV. — Meteorological Sketches ; by an Observer. 

[Prepared for the 13th edition of the Apaerican Coast Pilot.] 

The science of Meteorology is not only interesting to the philo- 
sophic observer, but the natural phenomena of which it takes cog- 
nizance, are such as daily affect the interest and comfort of every 
member of the human family. But to no class of persons are these 
phenomena, as exhibited in various parts of the world, of so much 
practical importance as to the members of the nautical profession. A 
competent knowledge of these exhibitions, or of geographical mete- 
orobgy, is therefore an important element of that varied knowledge 
which is acquired by the skillful navigator. 

General View of the Atmosphere. 

The transparent aerial fluid which surrounds oifr globe, and which 
we denominate the atmosphere, forms a cqmparatively tbi^ stratum 
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or envelope, which in the immediate vicinity of the eiarth, is greatly 
compressed by its own weight, and which in its most expanded and 
tenuous state is supposed to extend itself to the height of only for- 
ty-five or fifty miles from the earth's surface. Its superincumbent 
pressure or weight is ascertained by means of the barometer, and is 
equal to a column of mercury about tHirty inches in height. By 
means of this instrument we learn that one half its weight or actual 
quantity is within three miles and a half of the surface of the ocean ; 
and it is within this limit that nearly all the visible or important phe- 
nomena of the atmosphere are apparently developed. The super- 
ficial area of the lower surface of the atmosphere is equal to about 
200,000,000 square miles ; and as a compression of the whole mass 
to the common density which it exhibits at the sea level, would re- 
duce its entire height to about five miles, it follows that by this stan- 
dard of comparison the height or thickness of the atmosphere is to 
its superficial extent in the proportion of only 1 to 40,000,000. 

These several facts are too important to be lost sight of, in our 
general reasonings upon the phenomena of the atmosphere ; and the 
more so, as we are prone to give too much altitude to our concep- 
tions on these subjects. If we even consider the proper height or 
thickness of the atmosphere as equal to fifty miles, still, as compared 
with its entire surface, this is only equal to one five hundredth of the 
proportion which the thickness of a common sheet of paper, of the 
foolscap size, bears to its surface dimensions ; and if we view the 
atmosphere either as condensed to the mean of the surface pressure, 
or in relation to the actual limit of all its tangible phenomena, it will 
only be equal to one five thousandth part of the proportional thick- 
ness here mentioned. We may hence perceive the inapplicability 
of analogical reasonings that are founded on the movements which 
occur in a chimney, or in an inclosed apartment, as attempted to be 
applied in explanation of the general movements of the atmosphere. 

Two instruments of modern invention, the barometer and ther- 
tnometer^ are truly invaluable as testing the condition of the atmos- 
phere, and their use should be familiar to every navigator; By the 
first, as we have seen, the amount or weight of the superincumbent 
atmosphere, at any place, may always be accurately known, and by 
the indications of the other the temperature of the air as well as of 
the ocean, may be ascertained with equal precision. 

Among the most striking peculiarities of the atmosphere, are its 
rapid and almost constant movements of progression or circulation, 
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which, with some unimportaDt exceptioiui, appear to prevail through- 
out the globe. These movements evidently show the continued 
operation of some powerful impulse, which, to the writer at least, 
does not appear to have been satisfactorily explained. It is esti- 
mated from the average rate of sailing of ships during long voyages 
through dilSerent seas, and from other data, that the average velocity, 
of the wind near the surface of the ocean is equal to eighteen miles 
an hour throughout the year, and in the common region of the clouds 
the velocity must be much greater. 

Temperature of IXevation. 

Elevation above the level of the sea, or the general level of a 
country, causes a regular variation in temperature. The first 300 feet 
usually cause a difference of about 1 degree of Fahrenheit's ther- 
mometer. After ascending 300 feet, it is estimated that the tbermom-. 
eter falls a degree in 295 feet, then at 277, 252, 223, and 192 feet ; 
but 300 feet to a degree is a common rule. On these principles the 
limit of perpetual frost has been calculated. It is made a little more 
than 15,000 feet at the equator, and from that to 13,000 between 
the tropics, and from 9,000 to 4,000 feet between latitudes 40^ 
and 5SP. 

It has been found, however, that the above rule is subject to great 
variations, owing, probably, to the course, temperature, and super- 
position of the atmospheric currents which prevail in different re- 
gions, and at different altitudes. Colder currents are often found 
resting upon, or interposed between, those of a higher temperature, 
and vice versa. On the Himalaya Mountains, in Asia, between the 
latitudes of 28^ and 34^ north, the region of vegetation has been 
found to extend several thousand feet above the supposed line of 
congelation in those latitudes. It is also remarkable that the line of 
perpetual snow is found at a, much greater altitude on the northern 
side of these mountains than on the southern side in a lower lati- 
tude. From this it may be inferred that the temperature in high 
regions, as well as in lower situations, is greatly affected by the geo- 
graphical course and physical condition of the currents of atmos- 
phere which prevail in those regions. . 

/^ratification and Elevation of the Currents of the Atmosphere. 

It is obvious, from the courses of the clouds and other light bo- 
dies which sometimes float in the atmosphere, that the movements 
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of the latter are mainly bcMrizoDtal, or parallel to the earth's sarface* 
Notwithstanding this, the common theory of winds supposes a con- 
stant rising of the atmosphere in the equatorial regions, connected 
with a flow in the higher atmosphere towards the polar regions, and 
a counter flow at the surface towards the equator, to supply the as- 
cending current. This ascending movement, however, has never yet 
been discovered, and it is easy to perceive tliat if it existed in the man- 
ner supposed, its magnitude and velocity must be altogether too great 
to have eluded observation* 

It is apparent, however, that different currents often prevail at dif- 
ferent altitudes, superimposed one upon another, and moving at the 
same time in diflferent directions. These currents are often of diflferent 
temperatures and hygrometrical condition, and are found moving with 
diflferent degrees of velocity. It is by the influence of these currents- 
that volcanic ashes, and other light substances, which are elevated by 
means of volcanic spouts or whirlwinds to the higher regions of the 
atnipsphere, are conveyed to great distaYices, aqd in directions which 
are often contrary to the prevailing wind at the surface. On the 
eruption in St. Vincent, in 1812, ashes were thus deposited at Bar* 
badoes, which is 60 or 70 miles to the windward, and also on the 
decks of vessels still farther eastward, while the trade wind was* 
blowing in its usual direction. On the great eruption of the volcano 
of Cosiguina, on the shores of the Pacific, in Guatemala, in Jan- 
uary, 1835, the volcanic ashes fell upon the island of Jamaica, at 
the distance of 800 miles ip a direct line from the volcano. Facts 
like these ought to put at rest the common theory of the trade winds, 
according to which these ashes would sooner have fallen upon the 
northern shores of the Gulf of Mexico, or the peninsula of Florida* 
On the same occasion the volcanic ashes were also carried westward 
in the direction contrary to the trade wind on that coast, and fell up- 
on H. M. ship Conway, in the Pacific, in lat. 7^ N., long. 105° W..^ 
more than 1,200 miles distant from the volcano, in the direction 
which is nearly opposite from that of Jamaica. These phenomena 
were doubtless the eflSect of two diflferent currents prevailing at dif- 
ferent elevations ; but we shall seek ia vain, in these developmesis^ 
for proof of the commonly received but imaginary system of the 
trade winds. 

The occasional interposition of a warmer current of atmosphere 
between the lower current and the higher regions, has been proved 
by the observations of aeronauts. In countries situated like the Uni* 
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ted Steles, where the surface is often occupied in winter, tor long 
periods, by an intensely cold stratum of air from the interior elcTa* 
tions, the warm currents from lower latitudes appear to find their 
way at a superior elevation ; and their presence in this posntion is 
often demonstrated by the phenomena which they induce. 

Clouds f JFogs and Rain. 

The atmosphere is always pervaded by water in the form of trans- 
parent or invisible vapor, and the process of evaporation is contin- 
ually carried on, except in cases where the thermometer is below 
what is called the dew point, or when the vapor is being condensed 
in the form of clouds, fogs, or rain. " Clouds and fogs are the same 
thing, being an assemblage of small vesicles of water floating in the 
atmosphere. At a distance in the atmosphere we see the whole as 
a cloud, but when the vapor sinks to the earth, or will not rise, and 
we are immersed in it, we call it a fog. Dew»fogs which hang over 
fields, are stratus clouds; and fogs which involve elevated objects, 
are cumulous clouds." It is to circumstances of distribution, light, 
shade, distance, and perspective, that the great variety in the ap^ 
pearance of the clpuds is owing ; and on this variety of appearance 
the following classification has been founded, by which the clouds 
have been considered as pertaining to seven classes : 

1. Like a lock of hair, or a feather, called cirrus, 

2. A cloud in conical or rounded heaps, called cumulus. 

3. A horizontal sheet, called stratus. 

4. A system of small fleecy or rounded clouds^ called cirrO'^U' 
mulus. 

5. The wavy or undulating stratus, called cirro-stratus. 

6. The cumulus and cirro-stratus mixed, called cumuh-stratus. 

7. A cumulus spreading out in cirrus, and raining beneath, called* 
nimbus. 

The cirrus is usually the most elevated — sometimes as a gauze 
veil, or parallel threads. Its height is apparently from one to four 
miles. 

Dew is the condensation of aqueous vapor upon the surface of a 
condensing body or substance. Clouds and fogs are watery particles 
condensed from aqueous vapor while floating in the atmosphere, 
where they continue to float till precipitated, or again dissolved. If 
by the concentration of these particles, or by any additional conden* 
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safion, their weight be increased beyond that which the extent of 
their surface can sustain, they then descend in the form of rain ; and 
as the copdjensation ordinarily increases as the drops increase in mag- 
nitude, it is common to have more rain fall on the surface of the 
ground than on an equal space upon the top of a house or church. 
Clouds, fi)gs, and rain are therefore essentially the same, the latter 
being the continuation or extension of the same process vfhxcb pro- 
duced the former. 

Owing to the evaporating properties of the atmosphere in the 
higher regions, as well as the intensity of cold which there uniformly 
prevails, distinct clouds are seldom, if ever, found at a greater ele- 
vation than the summits of the highest mountains, which is about 
five miles. At an intermediate region, however, the clouds ar^ 
often at a temperature above freezing, while the air at the suriace 
is nyich below the freezing point, and the earth covered with snow. 
Thb condition of the clouds seems not unfrequently evident by their 
appearance to the eye of an observer. Snowy or frozen clouds are 
usually dim and undefined in their aspect or appearance ; and a fall 
of snow may not unaptly be termed the fall of a frozen cloud. 

Of Hail. 

Hail of small size, as it falls in wintry storms, appears as frozep 
rain-drops. From the occurrence of this phenomenon in a freezic^ 
state of weather, we find eVidence that a stratum of air in the region 
of clouds is at a temperature above the freezing point, or warmer 
than that which is found at the surface at the same time. A heavy 
&11 of snow when the temperature is much below the fireezing pdnt, 
affords, perhaps, the same indication. 

Summer hail of large size, which is deposited in a definite path or 
vein, or in a locality of limited extent, is usually accompanied by 
heavy thunder and vivid or continued lightnings, or a heavy nunbliDg 
sound or rapid concussions, high winds, &c., and is believed to be 
the production of a vortex or whirlwind in the atmosphere, or spout 
as it is sometimes called, which is connected at its upper extremity 
with an overlying stratum of unusually cold air. A portion of thi^ 
cold stratum probably descends on the exterior of the vortex, and on 
approaching the earth's sur&ce, is pressed into the vortex and there 
entwined or laminated with the layer of warm and humid air of th^ 
mrface, which is dr4wn in at the same time. A rapid coodensation, * 



Digitized by 



Google 



M Meteorological Skeiche$. 

^is 'is known, thus tsomtnences at the lower extremity of ibe whirling 
tnass or column, and the condensed and frozen drops, passing into 
layers of air of a temperature alternately above and below the freez- 
ing pomi) are carried upward by the powerful whirling and ascend- 
ing action of the vortex, till, with the successive coatings of con- 
densation received, they are finally discharged into the cold stratum 
lat the upward extremity of the vortex, owing to the reduced tem- 
perature of which, they are prepared to receive a renewed acces- 
isbn during their fall to the earth ; or perhaps by their accumulated 
weight they are sometimes thrown through the sides of the vortex 
"before reaching its higher extremity. By this violent whirling and 
-elevating action, some of the hail-stones are thrown against each 
t>ther and broken ; and each successive layer of congelation may 
often be seen in the fractured sections of the hail. In all vorticular 
condensations of this character, when the cold is not sufficiently in- 
tense to produce hail, drops of rain are produced of a much greater 
size than are ever found in a common and direct Tall of rain. 

Hail storms of this character are less frequent in the tropical re- 
gions than in the temperate latitudes, for the reason, probably, that 
a stratum of sufficient cold to produce the hail, is seldom found so 
near the lowest stratum that a vorticular communication can be es- 
tablished with the former, by means of an ordinary gust, spout, or 
whirlwind. Nor does this ordinarily happen in the temperate lati- 
tudes ; but only when the lower warm stratum becomes overlaid, in 
close proximity, by a stratum from a colder region ; an event which 
is not unfrequent in most countries within the temperate latitudes. 
It commonly happens, therefore, that several hail storms of greater 
or less magnitude and violence, occur on the same day, or about the 
same period. 

Of Thunder Storms and Gusts, 

When a cold stratum or current of the higher atmosphere moves 
or rests upon a warm one which is next the earth, neither stratum, 
as such, can penetrate or displace the other. Nor can a sudden in- 
terchange or commingling take place between the masses or parti- 
cles of which these strata are composed, except by the slow and te- 
dious process of the successive action and convolution of single par- 
ticles, or small groups of particles, upon or around each other ; but 
if a communication or interchange between the two strata becomes 
established by means of the action of a gradually excited whirlwind 
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or water-spout, or if, owing to any inequality of suriace or other ac- 
cident, a depression is made upon the lower stratum, so as to enable 
the colder air to descend at tliis point, then an immediate gyration or 
convolution will take place in the two masses at this point, the warm 
air rising as it becomes displaced, and a copious condensation will 
immediately follow. It is movements of this character which pro- 
duce the dense an() convoluted appearance known as a thunder* 
cloud, and the thunder and lightning, rain, and perhaps hail, follow 
as necessary results. 

' The' precipitation of the colder stratum thus commenced, is reg- 
larly continued and enlarged till an equilibrium is produced, and the 
thunder storm thus engendered, assumes, of course, the direction of 
the upper current to which it is appended, and which, in the tem- 
perate latitudes, is commonly from the western quarter. The warm 
surface air which is thus displaced at the commjencement of the pro* 
cess, rises immediately in front of the colder intruding mass, and by 
the gyratory action thus cobmenced, becomes convolved in de- 
tached masses or layers with the colder surrounding air, and by the 
reduction of temperature thus produced, furnishes the large supply 
of aqueous vapor which is first condensed in the thunder clood, and 
then precipitated in a heavy fall of rain ; and the electric phenomena 
which are induced by this sudden contact or intermingling of masses 
of a'ur of different temperatures and hygrometric conditions, become 
highly vivid, and too often destructive. The active gyration which 
is commonly produced within the body of the thunder storm or gust| 
is in the direction of the advance of the storm and of the rising warm 
air which is forced upward, or in the direction of forward and up- 
ward at the lower front of the storm.* 

In consequence of this gyratory action, a storm which advances at 
the rate of fifteen or twenty miles an hour, is often known to ex- 
hibit a velocity of wind during the period of its greatest violence, 
of sixty or eighty miles an hour. If the axis of this gyration in a 
thunder storm assumes, from any cause, a vertical position, we then 
have a perfect whirlwind or tornado, which, if it be so situated as not 
to reach the earth by its direct action, will exhibit to us the phe- 
nomena of a heavy thunder storm accompanied by rumbling sounds 
and concussions, and a fall of hail in or near some portion of its path.. 
But if the regular action of the whirlwind should reach the earth, 

• Sec also Prof. Mitchell on thunder storms : Am. Jonr. of Science} Vol. XTXt 
p. 978— 282. 

Vol. XXXIIL— No. 1. 8 
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aad cominue for some time, great destruction may be expected to 
follow. The path of these destructive whirlwinds is generally nar- 
roWy and often but a few hundred yards in width. 

From the nature of the causes which we have before mentioned 
as being favorable to the occurrence of a thunder storm, it follows 
that many of these storms will be likely to occur on the same day, 
in different parts of the same country, as has been already remarked 
in the case of hail storms, with which they are often identical ; and 
tbe writer has often found this to be true to a remarkable extent* 
The fatal accidents by lightning, in different parts of the country 
have often happened on the same days, and we have reason to 
4)elieve that scores of tornadoes, hail storms, and thunder storms, 
bave sometimes occurred on the same afternoon. It usually happens 
that the precipitations of colder atmosphere at these numerous points 
of disturbance, are sufficient to produce a marked change in the tem- 
perature of the surface stratum within a period of twelve hours there- 
after. 

Atmospheric disturbances of this kind, which do not produce vio- 
lent thunder or hail, are usually denominated squalls ; and it appears 
highly probable that the presence of air of a temperature consider- 
ably above tbe freezing point, is necessary to the production of 
thunder and lightning. In the Strait of Magalhaens, in Patagonia, 
where the air at the surface is neither warm nor very cold, the' 
squalls, called by the sailors williwaws, are very frequent, and tre- 
mendously severe ; but, according to the observations of Capt. P. 
P. King, lightning and thunder are seldom known. 

Tbe heavy condensation presented in a thunder cloud, is often 
spoken of in a manner which implies that the cloud possesses some 
mechanical or other energy, by means of which the violent wind is 
sent forth ; but nothing can be more unreal than such a supposition. 
Tbe cloud may indeed be the means of electric development, and 
furnishes also the watery deposition for the hail or rain, but all the 
particles of the cloud are passively inert, like those of a common fog 
or mist, and the violent winds and disturbing forces which may be pres- 
ent, operate to produce the cloud, but do not, in any important 
sense, result from its action. 

Waier-spouts and Whirlwinds, 

The character of these meteors has already been described, in a 
measure, in our account of hail and thunder storms. The identity- 
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of whirlwinds and water-spouts, was malotained by Franklin, and 
although at a later period this has been called in question, it appears 
to have been done without sufficient reason. 

From the equal distribution of the atmosphere as the oceanic en- 
velop of our earth, it results, that no movement of great' violence 
can take place in any of its parts, except by means of a direct cir- 
cuit of rotation in the form of a vortex or active whirlwind. 

A vortex will not be regularly formed, nor continue itself in ac- 
tion, without the aid of an external propelling force and a constant 
spiral discharge from that extremity of its axis towards which is the 
tendency of motion. Both these conditions, it is believed, are ful- 
filled to the letter in the case of a common whirlwind or water-spoutt 
The air at the upper extrenoity of the whirling column, owing to its 
elevation, is rarer than at the base, and the column itself, particu- 
larly in its central portions, is mechanically rarefied by the centrifugal 
effect of its own whirling tnotion. We have thus a sort of rarefied 
chimney into which the denser air at the base of the column is con- 
tinually forced, by the pressure of the surrounding atmosphere ; not 
to ascend in a separate current as in the common chimney, but en- 
tering into the organization of the whirling vortex, to supply the 
place of the preceding portions of air which are winding inwards , 
and upwards to be again discharged at the upper extremity. The 
condition of force by which the propulsion is maintained, is found in 
the pressure of the surrounding atmosphere upon all sides of the 
whirling and therefore mechanically rarefied column, and if the ex- 
pansive whirling motion be sufficiently active to produce nearly a 
vacuum at the center,, the external propelling force will be nearly 
fifteen pounds to the square inch. As the whirling column turns 
within its own compass like a top or any other rotative body, this 
force is quite sufficient to account for all the violence that is ever 
produced. 

Were there no vorticular or whirling action already excited, and no 
discharge from the upper extrerAity of the vortex, there could then be 
no inequality of pressure to produce rotation ; but this movement and 
upward discharge having once commenced, from any cause, the par- 
ticles near the exterior of the column, like those of water in a funnel, 
yield at a little more than a right angle, to the external pressure, in 
their spirally approximating course towards the rarefied center* By 
the slowness of this central approximation as compared with the whirl- 
ing acticH), the intensity or magnitude of the external pressure becomes 
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gradually merged in the velocity of the rotative action. As the area 
of the spiral circuit decreases rapidly as we approach the center, it 
follows that the velocity of the whirling movement must be propor* 
tionally increased, as we perceive it to be in the funnel and in all reg- 
ular formed vortices. Thus, if the rotative velocity near the exterior 
of the whirling column be at the rate of but ten miles an hour, at one 
third nearer the center the velocity must be more than doubled, and 
at two thirds of the distance from the first named point to the center, 
the absolute whirling velocity must be increased nine fold, which ia 
this case is equal to ninety miles an hour ; and in consequence of 
the reduced diameter of the circuit of gyration at the last point, the 
number of revolutions must here be as four hundred, to one at the 
point first mentioned. The increased ascending velocity, however, 
is not here taken into account, which may perhaps reduce the num- 
ber of comparative revolutions in the central portions of the col- 
umn. The extraordinary condensing and electric efilects which 
often attend or follow these active whirlwinds, have been cursorily 
noticed under the head of thunder storms and hail. 

It is not intended to dwell here upon the causes by which whirl- 
winds and spouts are excited or first set in motion, but local disturb- 
ances in a heated stratum, at points where the same is beginning to 
be penetrated by the colder air of a higher stratum, are probably the 
chief exciting cause as in thunder storms. The agency of heat may 
also be effective in continuing the upward discbarge and vorticular 
organization, in cases where there is great disparity in the tempera- 
ture of the air at the upper and lower extremities of the whirling 
mass or column, but it is to the mechanical expansion caused by the 
centrifugal action and the powerful impulse of the external atmos- 
pheric pressure, that the increased and powerful activity of the whirl- 
wind is chiefly to be referred. 

The term water-spout is undoubtedly a misnomer, as there is no 
effect produced of which this term is properly descriptive, although 
the term air-spout would not be greatly inappropriate. The visible 
column of condensed vapor which often appears in'the rarefied cen- 
ter of the vortex when the latter is not enveloped in cloud, has 
probably given name to this meteor. But the water of the sea is 
not taken up by the spout or whirlwind, except in a slight degree 
and in the form of fine spray, like other light matter which is swept 
from the surface. This cloudy stem or column frequently appears 
and disappears, while the action of the whirlwind continues without 
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any importMit change. Owing to this fact, observers sometimes be- 
lieve that they witness the commencement of a water*spout, or tor* 
nado, when the same has previously been in action for one or more 
hours, acid when the cloudy pipe or pillar happens to disappear, the 
spout is supposed to have * burst,' while, often, it has undergone no 
important change, except, perhaps, a slight decrease in its activity. 
The active and violent portion of the whirlwind surrounds the spout 
invisibly, and is probably of much greater diameter at a distance 
from the surface of the earth than at the base of the spout. Thus, 
when a spout or whirlwind has passed near a ship, the upper spars 
have been converted into wreck while no violence of wind was felt 
on the deck. 

Water*spouts follow the course either of the surface wind or of the 
higher current with which they may communicate, or their course 
may be modi6ed by both these influences without being absolutely 
determined by either. They abound most, however, in those, calm 
regions which are found at the external limits of the trade winds, 
and in the regions near the equator. 

It has been common to ascribe whirlwinds and water-spouts, as 
well as larger whirlwind storms, to an impulse produced by the 
meeting of contrary currents, but the laws of distribution and of mo- 
tion in an oceanic body, are such as do not permit the movements 
of its different currents and gyrations to meet in conflict with each 
other ; besides, any conflicting movement in the air would necessa- 
rily produce a rise in the barometer, whereas it is generally known 
to fall at the commencement of a storm or whirlwind, either of large 
or small extent. We may observe, also, that whirlwinds and spouts 
appear to commence gradually, and to acquire their full activity 
without the aid of foreign causes ; and it id well known that they are 
most frequent in those calm regions where, apparently, there are no 
active currents to meet each other, and they are least frequent where 
currents are in full activity. 

Of Trade Winds and the circuitous Character of the Atmospheric 

Currents. 

It is fiMind that in almost every country, and in every sea, the 
wind is more or less predominant in a particular direction. In open 
sea, between the equator and the 30th parallel of north and south 
latitudes, the wind, for the most part, blows from the eastward ; but 
near the eastern borders of any ocean, below these latitudes, the 
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wind blows in a direction more towards the equator than in its ceo* 
tral or western portions. 

In the higher latitudes north of 30^, the westerly winds are (bund 
greatly to predominate, although the eddying or rotative action which 
is acquired by large portions of the lower stratum of air in these lat* 
itudes, causes much diversrty and frequent changes in the specific 
direction of the local winds. But in the common region of clouds, 
where this eddying movement is less frequent, the main atmospheric 
current, at least in the United States, is fully as constant from the 
westward, as is the trade wind from the eastward in any tropical 
region. 

At New York, in four successive years the westerly winds have 
been found to be to the easterly, as nearly as two to one. Observa- 
tions on the courses of the clouds for the same period, show the prev- 
alence of an atmospheric current from the westward at that elevation 
to be, as compared with those from the eastward, nearly as fourteen 
to one ; the prevailing wind being southwesterly. At Montreal, in 
Lower Canada, as appears by the observations of J. M'Cord, E^sq. 
the westerly surface winds also appear to exceed the easterly, in the 
proportion* of more than four to one. In consequence of the general 
prevalence of westerly winds and currents in these latitudes, the 
passages of the fastest ships, from Europe to America, are found to 
occupy a much longer period than from America to Europe. 

The first movement of the trade winds towards the equator and 
westward, necessarily occasions an equal movement from the higher 
latitude to supply their place ; and as the trade winds in their pro* 
gress westward are opposed by the American and Asiatic continents, 
across which these winds do not pass, it follows that these winds be- 
come deflected or thrown off towards the poles in order to support 
an equal distribution of the atmosphere in the higher latitudes ; but 
the air thus transferred to these latitudes carries with it the rotative 
impulse which it acquired in the tropical latitudes, and by reason of 
the slower rotative motion which here prevails, is thrown to the east- 
ward in the form of westerly winds. 

An entire circuit of atmospheric currents is thus maintained on 
both sides of the equator, the most equable and determinate portion 
of which is to be found in the region of the trade winds ; and this 
appears to be the general outline of the great system of circulation 
in our atmosphere, as well as in the ocean itself. It is to the. geo- 
graphical course pursued by the winds in different portions of theae 
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great circuits that the peculiarities of temperature and climate per* 
taining to different countries lying in the same latitudes, are chiefly 
to be referred, as also the remarkable absence or predominance of 
rain which is peculiar to certain regions. 

The Monsoons of the Indian Seas are but a modification of the 
same system of circulation ; the regular trade wind instead of turning 
towards the higher latitudes, being here deflected across the equator, 
where it returns to the eastward in the form of the wtiterly mon- 
soons ; the easterly monsoons being the regular trade wind. Tho 
monsoons have, indeed, been ascribed to local rarefaction in Asia 
and New Holland, but the northwesterly monsoon, regardless of this 
hypothesis, sometimes sweeps over half the breadth of the great 
Pacific Ocean in its eastwardiy progress. 

The above generalization may also be expressed in the following 
form : 

I. Between the two parallels of 30*^ N. and S. the atmosphere 
at the earth's surface, for the most part revolves around the axis of 
the earth with a slower motion than the earth's crust, or is constantly 
being left behind in the movement of rotation. 

II. The space previously occupied by the atmosphere so Jeft be* 
bind, is by the centrifugal action of the earth's rotation, constantly 
supplied from the higher latitudes. 

III. That portion of the atmosphere which is left behind in the 
tropical latitudes, and passes westward by the earth's rotation, as 
above described, is, by the force of direct gravitation, constantly 
transferred to the higher latitudes ; thus preserving the equilibrium 
of distribution, so far as the same is ever maintained in these latitudes. 

IV. That portion of the atmosphere which is so transferred to the 
higher latitudes after having acquired the high rotative velocity of 
the equatorial regions, is by this previously acquired impulse, thrown 
rapidly eastward in the form of westerly winds, thus completing the 
great circuit of perpetual gravitation, which is developed in each of 
the oceanic basins on both sides of the equator. 

It is by the currents of these natural circuits of gravitation, that hur- 
ricanes and storms are found to be transported from one region or lo* 
cality to another; and the track of these storms aflfords dehionstrative 
evidence of the predominating course which these currents pursue. 
Different sections of thes.e currents often become locally modified in 
their apparent courses from various causes, and being often stratified, 
or as it were shingled upon each other, they exhibit in their cross^ 
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iDgs, speci6c movements in different directions^ and consequently 
frequent changes at the surface, while still performing with no little 
regularity the systematic courses which have been summarily pointed 
out. One obvious cause of the local irregularity and superposition 
of these currents is found in the retardation to which the lowest 
portions of the air are subject, owing to. the resistance of the earth's 
surface.* 

The rotative motion of the atmosphere and the earth's surface in 
the latitudes which form the boundary between the trade winds and 
the returning westjerly winds being nearly equal, this region is neces* 
sarily subject to calms, and to those sudden gusts and squalls which 
are usually excited in warm regions in the absence of a prevailing 
wind. This region, in the North Atlantic, is known to navigators as 
the horse laiitudez^ because the traders between New England and 
the West Indies, in consequence of the lack of sustenance occasioned 
by these calms, were sometimes under the necessity of throwing over- 
board the whole or a part of their deck loads of horses. The great 
circuits of winds intersect and cross these latitudes in both directions 
on almost every meridian, but with little sensible effect at the sur* 
face, except towards the eastern margin of the Atlantic, where the 
northerly winds decidedly prevail ; and towards the western margin 
of the Atlantic and in the Gulf of Mexico, where the southerly 
winds are usually prevalent. 

Similar results are found in nearly all the regions which separate 
the great natural circuits of winds from each other, and these tracts 
of ocean are known by the designation of the calms, and some- 
times are called the rains or the variables. Such is the region 
about the equator, which separates the northern from the southern 
trade winds, and the easterly from the westerly monsoons. The 
easterly monsoons, in approaching the equator, where they run into 
the westerly monsoons, necessarily acquire the same velocity of rotar 
tion as the earth's crust, which of course produces calms ; the north* 
erly or southerly tendency of the monsoons being here too small to 
produce a leading breeze at the surface. 



* Theve is one point of some interest which it has not been found conveoient 
to introduce into these sketches, viz. an explanation of the causes which tend to 
produce extensive and successive gyrations in the lower strata or currents of air 
\yhich pass from the tropical to the higher latitudes; and which tend also to oblit- 
€rate these gyrations in the strata which are leaving the higher latitudes and ap- 
proaching the tropical regions. 
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Land and Sea Breezes. 

Near the shores of an island or country it is often found that the 
wind, during different hours of the day and night, blows alternately to 
and from the land. Or in the case of a general or trade wind which 
is parallel to the coast, its course, becomes alternately modified by - 
an approKimation to the above riesult. This effect has been justly 
ascribed to the influence of diurnal heat and cold. Not that any 
vacuum is created by the heat into which the surrounding air rushes, 
as has sometimes been supposed, nor that a warmed stratum of air 
necessarily rises from the surface and ascends to the higher regions ; 
for, aside from the general error of these notions, a flat, low, and 
strongly heated island or coast, is found to have less eflfect in pro- 
ducing these breezes than a high and sloping country of more even 
temperature. 

The truth appears to be, that when the stratum which lies upon 
the inclined surface of a coast becomes warmed and rarefied by the 
daily beat, it is forced by the increment of pressure at its lowest mar- 
gin to move along the inclined surface of the country in the direction 
of the greatest elevation, or as near that direction as the prevailing 
tendency of the lower current will allow. Owing to the cooling 
process which goes on during the night, the specific gravity of this 
inclined stratum becomes predominant, and the reverse movement 
then commences and continues into the following morning. We 
&id, too, that on the slopes of certain coasts and islands where there 
is sufficient elevation, the higher margin of this stratum, at certain 
seasons, will daily reach an altitude at which it is brought in contact 
with a higher stratum sufficiently cold to set in operation a squall or 
thunder storm, at a certain hour ; after which tbe equilibrium is res- 
tored, and the usual counter movement again follows in its turn. 

Some diurnal effect of this kind upon the wind may be observed at 
times in almost evety region ; and, taken altogether, it is probably the 
most extensive agency which is exercised by heat in the production 
of winds. R. 
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Art. V. — Deicripiion of an Alembic for distilling Amalgam of 
Goldf contrived by M. F. Maurt^ U. S. N. 

The comniOD process of treating amalgam, at the gold miqes in 
Virginia, consists in getting rid of the excess of quicksilver, either 
by straining, or simply by pouring it off, after it has been allowed to 
stand long enough in a crucible or other vessel^ for the gold to settle 
at the bottom. The latter is the method more generally practiced, 
though at the surface or deposit mines, where the gold is found in 
larger particles, the amalgam is freed from the excess of quicksilver, 
by holding it between the palm of the left hand and the thumb of 
the right, and forcing the excess of quicksilver off by pressure. The 
residuum, a friable ma'ss of quicksilver and grains of gold, contains 
from twenty to fifty, or even a larger per centum (in Weight) of the 
latter metal ; the per centum being largest when the grains (^ gold 
are coarse, and least when they are fine. Thus reduced, the an)al*- 
gam is put into a sheet iron still, holding about a pint, or l^d in a 
common shovel, when it is put on the fire, and the quicksilver is 
'^ blown off.'' When the still is used, about twenty five per centum 
of quicksilver, and some of the gold, are lost ; but when the shovel 
is used, some of the gold, and all of the quicksilver, is lost. 

The loss of gold is greatest, when it consists of grains or points 
impalpably small ; for it appears, that that degree of heat, attain- 
able in the operation of ^' blowing off" the quicksilver, is not suffi- 
cient entirely to neutralize the affinity between the two metals* 
When the gold is fine, and the heat quick, much of the former 
passes off with the mercurial vapor : this is proved by condensing 
the vapor, and allowing the quicksilver thus obtained to stand for 
three or four days, when by carefully pouring off the top of it, an 
amalgam, having the consistency of oil in incipient congelation, is 
found at the bottom of the vessel. By subjecting this again to the 
operation of the still, pure gold is obtained. The residuum in this 
case is about ten per centum of the gross weight of the amalgam. 

The metallurgical process of obtaining gold in Virginia is by no 
means perfect ; in every stage through which it passes, from the 
stamps to the " blowing off" of the quicksilver, there is a wasteful 
loss of both metals. 

All the gold mines yield more in the small than they do in the 
large way. This difference is the greatest, when the ores are lean; 
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these sometimes give twenty five or fifty and in some instances even 
seventy five per cent, more of gold by assays made in the closet, than 
they will yield in the practical way. of extracting the metal on a 
large scale. 

Either Chilian mills or stamps, commonly the latter, are used for 
reducing the gangue (slate or quartz) to the state of fine sand ; by 
this operation the larger particles of gold are detached from its ma- 
trix, and remain mixed with the sand. The stamps are large cast 
iron pounders, weighing four or five cwt. They tend, by repeated 
blows, and by keeping up a constant trituration among the grains of 
pounded quartz, to render the particles of gold, how minute soever 
these in the first instance may be, still more impalpable. 

The gold and sand thus pounded and mixed together, are washed 
out through a copper sieve, by a constant stream of water from un- 
der the stamps, and by it carried thence over several feet of bul- 
locks' hides, resting on an inclined plane, having their hair upwards 
and the grain of the hair turned down stream. The heavier parti- 
cles of gold, and other weighty minerals, «uch as the sulphate of ba- 
ryta, the sulphurets of lead, isinc, iron, copper, and the like, lodge 
in the hair of the roughly tanned skins, while the sand, and much 
of the gold in attenuated particles, are carried oflf together into the 
waste by the force of the water. At some of the mines the gold is 
disseminated through the quartz, in particles so minute, that they are 
seldom visible to the naked eye. When this is the case, much of 
the precious metal is floated ofF by reason of its buoyancy. The 
phenomenon of solid particles of gold being floated on water may 
be readily understood ; for if we imagine a solid cube to be cut from 
a flake of gold leaf, and this cube to be further diminished by trun- 
cation and bevelment, it is very evident, that the specific gravity of 
this crystal, will not be less than that of the ingot from which the 
gold beater obtained it ; but if it be placed in a vessel of water, in 
order to sink, it must, in consequence of it and the water not actu- 
ally touching each other, displace a quantity of that fluid many times 
greater in volume than the crystal ; therefore the latter, whatever 
its size might be, would not sink, so long as the volume of water to 
be displaced by sinking, should exceed the crystal in weights Upon 
the same principle, a cambric needle will float on water, while the 
bar of steel from which it was manufactured, will displace several 
times its own volume of the same fluid, and carry with it to the 
bottom Urge pieces of eork and the like. 
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The gold with the orust aod other niinerab that do lodge on the 
skiDS, is washed off in a tub, whence it is put info a trough, that coo^ 
ducts a stream of water to one or more amalgamators (Tyrolese or 
Hungarian bowls,) from which is constantly presented another phe- 
nomenon in hydrostatics, viz : that of quicksilver rising from the 
bottom and floating on the surface of water. 

Owing to the rotary motion of the amalgamators, the friction of 
the sand and water against the quicksilver, it tends to separate into 
minute globes, which rise to the surface, and are floated off; this 
tendency increases as the quicksilver loses its fluidity and becomes 
less yielding, which it does by being more and more heavily charged 
with gold ; a considerable portion of which is thus carried ofl^ atom 
by atom, from the amalgamators. 

In the course of twenty four hours, two or three per centum of the 
quicksilver in each amalgamator is lost. About twenty five per 
centum of that put in the still, and all that put in the shovel, is lost 
in the operation of " blowing off.'^ There is a loss of gold in the 
same operation ; besides the gold which swims off in the state of 
amalgam, that which is carried off by adhering to the sand, and 
that which is floated off into the waste from the skins, and from the 
amalgamators. , 

What would be the efiect in the amalgamating process, if opposite 
states of electricity could be induced and kept up between the quick- 
silver and the gold, until the two metals unite ? Would not the 
tendency to amalgamation be promoted, and in such a case, would 
not the loss by the floating off the quicksilver and gold be prevented ? 
These questions are proposed, because it is believed that ingenuity 
is able to supply a practical answer to them. If the metallurgy of 
gold were better understood, many mines that are now profitless 
might be advantageously worked. 

To save the loss of quicksilver involved in the ordinary process 
of '' blowing off," and to save the gold which escapes with the 
mercurial vapor, the alembic here described, was invented. 

A, is the cucurbit, made of cast iron ; it holds half a gallon. B, 
is the capital, also of cast iron. C, is the beak, made of a gun 
barrel, bent as in Fig. 2. D, is the condenser, made of India rubber 
cloth ; it was a water bag from the caoutchouc manufactory at Rox- 
bury. The edges of the cucurbit and the capital are ground smooth| 
so ihat the escape of vapor may be more easily prevented by luting. 
The inside of A, is also made smooth, so that the gold may not ad- 
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here to the bottom of the alembic. Tbe beak is screwed and rusted 
ioto the top of the capital so that the joint may be steam tight. In 
the other end of the beak is a female screw to receive the screw 
which is In the mouth of the condenser. 



Fig. 1. 



Fig. 2. 




After the inside of the cucurbit has been rubbed with chalk, to 
prevent the gold from adhering to the iron, in case the former should 
melt, the amalgam is weighed and put in, and the capital put on 
and screwed down to the cucurbit, by means of the thumb screws 
E, E. The condenser uninfiattd is then screwed on to the tips of 
the beak, the joint luted, and the condenser placed in a bucket of 
cold water. The joint between the head and tbe body of the alem- 
bic is also coated with a luting of horse dung and pipe clay or ful- 
ler's earth. 

As soon as the amalgam begins to boil, the condenser becomes 
inflated with the air, which was in the alembic, and when evapora- 
tion ceases, the cold air from tbe condenser now returns into tbe 
alembic, aad becoming heated, expands and fills the space formerly 
oecttj^d by itself and the quicksilver. If while the operalioB is 
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going on, the heat be suffered not to fall below the boiling point of 
quicksilver, and the condenser be observed to contract, it is a sure 
sign that evaporation is no longer going on and that distillation is 
perfect. ' 

But if the condenser be unscrewed, and the tips of the beak be 
supposed to remain immersed in water, as soon as the pressure 
from within (whether by cooling, or from the absence of a fluid to 
supply vapor,) becomes less than that of the atmosphere with- 
out, the water is forced from the bucket through the tube into the 
alembic, and if the quicksilver be not all evaporated it is wasted, 
and the alembic is endangered by the concussion and sudden cooling 
produced within, by the cold water and steam. Therefore as soon 
at the condenser contracts, the alembic should be removed from the 
fire, the condenser taken out of the bucket and unscrewed, and the 
alembic be suffered to cool in the air. 

This alembic has been in use at one of the Virginia mines for the 
last ten or twelve months, and when properly luted, the weight of 
the gold and quicksilver after distillation has invariably equalled that 
of the amalgam which they formed previous to the operation. It 
does away with the necessity 6f settling and pouring off, or straining, 
and saves all the gold and quicksilver lost in the common way of 
"blowing off." 



Art. VI. — Crystalhgraphic Examination of Eremite; by James D. 
Dana, A. M., Assistant in the Department of Chemistry, Miner- 
alogy, fcc. in Yale College. 

[Read before the Yale Nat. Hist. Society, Jane 19th, 1837.] 

At our last meeting we were informed by Mr. Thos. R. Dutton, 
that he had discovered in a bowlder at Watertown in this State, a 
few crystals of a mineral, which Prof. C. U. Shepard on examina- 
tion had announced to be an undescribed species ; and that Prof. S. 
had consequently described it as new under the name of Eremite. 
Through the kindness of Mr. Dutton, I have examined other crys- 
tals in addition to jthe one investigated by Prof. S. and thus am en- 
abled to add farther confirmation of the conclusion that the speci- 
mens belong to a species hitherto unknown. 

The crystals are all of them small. The largest is hut one fifth 
of an inch long ; the others vary in length from one sixteenth to one 
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twentieth of an inch. The smaller crystals seldom present brilliant 
faces, and for this reason, as also on account of their minuteness, 
they scarcely admit of the use of the reflective goniometer. The 
larger crystal, on the contrary, possesses highly polished surfaces, 
admitting of easy' and accurate measurement. The data for the fol- 
lowing calculations have therefore been obtained from the latter alone* 
Owing to the completeness of the different series of parallel inter- 
sections, the crystallographic expressions for the planes of each of 
the crystals may be deduced with perfect facility and certainty, inde- 
pendently of measurement ; and hence, although the planes in some 
instances are microscopic, their interfacial angles may be accurately 
determined by calculation. The following are representations of 
three of these crystals. 

Fig. l,a. Fig. 3, a. Fig. 3, a. 




The character of the crystals is obviously monoclinate. There 
are no traces of cleavage to indicate whether the primary is the ob- 
lique rhombic or right rhomboidal prism ; but the size and brilliancy 
of M and P, two faces of the rhomboidal prism, and the occasional 
absence of the planes e, e' which belong to rhombic prisms, favor the 
conclusion that the latter is the primary. The third plane T, of the 
rhomboidal prism, has been obliterated by the extension of e and e.* 
The crystals have been lettered in accordance with this view ; the 

♦ The figures represent the crystals as standing on one of their rectangular 
primary faces (T) as a base. The obtuse edge between M and T, is replaced by 
the plane e, and the acute edge by 6. 
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planes e and e replacing respectively the obtuse and acute tenmnal 
edges ; e and e' each rectangular terminal edge ; a and o the obtuse 
or acute solid angles, according as the mark <- or ^ is placed over the 
letter; and e,e' replacing the lateral edges. 

For the determination of the descriptive expressimis of the crys- 
tal, (in which I employ Naumann's system of notation,) the planes i. 
may be assumed as faces of the positive fundamental henupyramid. 
The following descriptions are thence deduced for the crystals : 

Fig. 1. ooPoo . ooP'oo . ooP . Poo . P . P'oo . 2P'oo .-P .-Poo . 
M P eeae e^ ae 
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The angles assumed as the basis of the calculations are as fol- 
low: 

M : €=1400 40', M : e=126o 8', M : 6=136o 35' 

The following are the results obtained by calculation. In some 
instances the angles coincide exactly, in others very nearly, with 
those which I have obtained with the reflective goniometer. 
a:6:c=-9471 : 1 : 1-0265 
7=76° 14'.'.M : T=103O46 
a : a=:ll9o 22^ 6':o'(overe0-130O39V : 5^=1570 43' 

a: 1=1330 39' 6:5=1380 8' e : T=1430 6' 

a : M=131o 53' 6 : M=±148o 12' e : T=130O 6' 
a : a=106o 36' o : 6=129o 58' e : e(adjacent)=93012' 

a : T=121o 6' o : M= 141^25' e : a=149o 41' 

a : M=118o 13' 6 : o(overe) =70^24' e : 6'=130o 32' 
a: a(overe)=109054'e : P=131o 52' e : a=143o 18' 

6' : 6'=81o 4' e' : P=150o 50' ele^^ ^l JJ^ 

5':T=121oi8' e:M=|J^''^Jf c'lM^in^si' 

6' : M=120o 10' e' : M= I go ^, e : e'=16lo 16' 

o':o'=670 44' e:a=I48O20' c : a=146o 17' 

5' : T=lllo 2' e : a=14lo 34' e t a=138o 58' 

o':M=109oir e' : d'«1520 56' c' : 6'=:155o 28' 
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As these crystals (especially 6g. 2.) afford a fine example of the 
method of crystallographic calculation in the roonociinate system, I 
here subjoin, for the assistance of such as may be interested in the 
study of Mathematical Crystallography, the several steps by which 
the above results have been obtained. In these explanations, I 
most necessarily make frequent references, f6r principles, to my 
System of Mineralogy. 

We may select for this examination, figure 2. Assuming a as a 
face of the fundamental form, M= ooPqd , P= odP'oo . The gen- 
eral descriptive expressions for the remaining planes are as follow : 
etsmPoo e'=m'P'oo 

.e=-mPoo 6'=mT'n 

e=mP'oo e= ooPn 

ass— mP c'ssooPn' 

The plane e (mP^oo ) forms parallel intersections, with a and a, 
which intersections, since they are parallel with the edge a ; M 
( QoPoo ) are also parallel with the orthodiagonal edge of a (P.) 
Hence 

a=s ~P (§84, 2,) and e=PaD (^ 84, 2.) 
and also since e forms parallel intersections with a and — a, 
. c=ooP(^84, 1.) 
e truncates the edge between a and a, which is the clinodiagonal 
edge of P, and therefore, 

e=Poo(04,4.) 
e in the same manner truncates the clinodiagonal edge of — P. Con- 
sequently, 

e=-Poo.(§ 84,4.) 
The intersection of 6' (mP'n) with a (P) is parallel to the cHno- 
diagonal edge of P, (fig. 2.) consequently^ n^m (^ 84, '8) and 
o'smP^m. Again 5^ forms parallel intersections with e (P'oo ) and 

m 

c ( odP,) and therefore its sign is of the general form mP^ _ , » 



m 



(^ 84, 9.) But from the above, n=^m, and consequently m= — -^ 

from which we find m=2 and, 

6'=2P'2. 
The edge o^ : e' (mP^oo ) is parallel to the orthodiagonal edge of 
y (2P'2, fig. 2. b) consequently m=2 (^ 84,2,) and 

e'=2pQ0 , 
Vol. XXXIII.~No. 1. 10 
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The intersection of S' (2P'2) with e' ( ooP'n') is parallel to the 
^ basal section of 2P^2 (apparent in the crystal, though not in the 
6gure, a perspective representation of it;) hence n'ssS (^ 84, 1) 
and e'=: ooP'2. 

Thus all the expressions for the planes of this crystal have been 
deteroiined without a measurement. If the intersection of o' with e 
were not apparent in the crystal, it would be necessary first to de- 
termine e' by measuring the interfacial angles M : e and M I e' ; 
these angles 136^ 35' and 1 17^ 51', diminished by 90^ give the 
angles X in the two forms e (Poo ) and e' ( ooP'n' ;) and then since^ 
tan 46° 35' =-2 tan 27^ 51', it follows that n'~2 and e'^ odP'2, 
Thence since the intersection of 5 with e' is parallel to the basal 
section of 6 (mP'm), 6=2P'2 (§ 84, 1) as before found. The same 
might have been similarly determined by measuring the inclination 
of P on e and e'. 

For the determination of 5 and 5 of fig. 3. we observe that 5, e, 

M, and o form parallel intersections with one another, which inter* 

sections are parallel to the orthodiagonal edge of 5 and o; therefore 

ossmPm and 5= - m'Pm'. Again, 5', e and the opposite e, form 

parallel intersections. Introducing therefore in the general equation 

for the parameters of planes forming parallel intersections, (^ 28.) 

1, QD, — 1 for m, n, r 

ra, 1, n for m', n', r', 

i, 1, 00 for m", n", r" 

we obtain n= — —r. But we have already determined that n^m, 

bence m= ^_^ and m=2; accordingly 6 =:2P2. In the same 
manner it is found that 5= — 2P2. 

For the calculation of the dimensions and angles of the crystal 

we have as data, ooPoo : Pod =140^ 40', ooPoo : —Pod =126^ 

8', odPoo : ooP=1360 35'. 

180^ - 140O 40'=39<^ 20'=^^/ (Min. App. pp. 67. 68.) 

180° - 126° 8'=53o 52'=^^ 

136° 35'-90o=46o 35'=X in odP. 

Since Pod and —Pod are coordinate forms, we may determine f 

2 sin /" sin /u' 
by the equation, tan y = » / _ ^v whence we obtain 

y=76oi4'=C. 
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To determine the axes there are given the angles y, ^, and X in 

odP. If 6= I, tan X sin y=c (§ 82 ;) consequently 

c= 1.0265. 

sio (y+ f") sin 4 9Q 54^ 
Again «---^— =si„ 530 52, 

therefore a ^'9471 

Hence alb : c=-9471 : 1 : 10265. 

After thus determining the axes, the angles X, Y, Z, in the. vari- 
ous forms are readily obtained by the equations p. 68 or 69. For 
exanqple, with regard to the form tP. X and X' may be determin- 

tan 71 tan n 

ed by the equations tan X=-: — ;> tan X'=-r-^> tan n having first 

c 
been found by the equation, tan7r=~. This gives X=59^ 41' 

which is half the interfacial angle a : a. By means of the equations 

tan ft' tan f* 

tan Y=s-r-— > tan ¥'=-: — > we obtain Y and Y' which are respec- 
sin ^ sin TT »^ 

tively the supplemental angles of M on a and M on a. Again, by 

_ tan (y— /"O ^ tan (r—i") , , . 

the equations, tan Z= r—- — > tan Z'= : > (<r being 

^ ' sma sin a ^ * 

found by the equation s\u<r=jy] we find the angles Z, Z' which 

are the supplements of T on a and T on a. Y+ Y':=the inclination 

of a on a over an orthodiagonal terminal edge, and Z4*Z'=tbe iu- 

cUnation of a on a over a basal edge of the form tP. 

In the form 2P'2 whose axes have the ratio, 2a, 2&, c, the angle 

it 18 identical with the corresponding angle in P. ' nis found by 

c c e 

the equation tan ^=KZ> and <r by the equation tan ^=oa=o* After 

the determination of these angles, X, Y, Z, in this form, may be 

found by the same equations as above. The inclination of T on e 

may be determined by the equation for tan Z, in the form 06P, 

cZ tanrv^(6'+c«) 
tan 5 7v=+ ^ ' which affords the supplement of the 

desired inclination; or by the equation, sini7 (the sought angle) » 

> or cos i7=sin X cos y, in which X, is the angle X in the form 

coso^ 

e ( qdP.) The interfacial angle e : M is determined by the equation 

for tan Y in P' 00. 

In a similar manner the angles of the other forms may be obtaiB«d* 
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Abt. VII. — Address delivered at the Anniversary Meeting of the 
Geological Society of London^ on the Vlth of February y 1837 ; 
by Charles Ltell, Jun., Esq., M.A., F.R.S., President of 
the Society. 

Gentlemen,-»-You wiH have learnt from the Treasurer's Report 
' that the finances of the Society are flourishing, and they would have 
appeared in a still more prosperous condition, had we not expended 
above 500/. within the year on our Transactions. Part of this sum 
has already been repaid by the sale of the volume just published, of 
which I may safely say that it yields to no preceding number in the 
value of its contents or the extent and beauty of its illustrations. 

The total number of Fellows of the Society, exclusive of Honor- 
ary and Foreign Members, at the close of the year 1835, was 670; 
at the close of 1836, 709 ; being an actual increase, after deducting 
14 for deaths, removals, and resignations, of 39 Fellows.* 

We have to lament the loss of Dr. Henry, of Manchester, so highly 
distinguished as a chemist and philosopher, and who took a warm in- 
terest in the progress of our science. Our list of Foreign Members 
has been diminished by two deaths, those of Professor Hoffman of 
^ Berlin, and Baron Ferussac of Paris. 

Professor Frederick Hoffman was suddenly cut off in his 39tb 
year, at the moment when the scientific world were impatiently ex- 
pecting his account of the Geology of Sicily. You are probably 
best acquainted with him as the author of the great Geological Map 
of Western Germany, in which he made known the results of many 
years of patient and accurate research. This Map, published in 
1829, was divided into twenty-four sheets, and was followed in 1830 
by an Atlas containing sections, and a more general map on a smalls 
scale of the same country. In the same year the author's Geogra- 
phy and Geology of North-western Germany appeared,! which may 
be regarded as a commentary on the great map, comprising a de- 
scription of the physical outline of the country, its mountains, val- 
leys, plains, and river-courses, and a sketch of a portion of its geo- 

♦ The return of the number of Fellows, and the deaths alluded to in this Ad- 
dress, refer exclusively to the year 1836, and not to the period intervening between 
the last and present Anniversary. 

t Orograph. and Oeognost. YerhftHnisse vom Nordwestlichen Deutschlalid, 8 
volt.Uipzig>18aO. 
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logical structure, embracing the transition and secondary rocks of the 
Hartz, Thuringerwald, and Lower Rhine. In the larger map all the 
tertiary and alluvial deposits are represented by one color, the au- 
thor having never entered upon the subdivision and classification of 
these formations* He bad studied, however, the newer secondary 
formations, which were depicted by several distinct colors, and their 
history would have been included in the work above alluded to, had 
be not been interrupted by bis tour in Italy and Sicily in 1830. 

Aipong his other writings, I may enumerate an Account of Mag- 
deburg, Halberstadt, and the adjoining territory, and various papers 
which will be found scattered through the journals of Poggendorff 
and Karsten, the Hertha, and other German periodicals. The only 
fruits which we as yet possess of the scientific expedition sent by the 
Prussian Government under Hoffmann's direction to Italy and Sicily, 
are some letters written by him during the journey, and an excellent 
Memoir on the Lipari Islands ; and a valuable work by one of his 
companions. Dr. Philippi of Berlin, who published in Latin a de-* 
tailed account of the recent testacea of Sicily, and the tertiary fossil 
shells collected in the course of the expedition .''^ 

From Hoffmann's letters it clearly appears that the novelty of the 
volcanic and tertiary phenomena of Southern Italy and Sicily had 
made a deep impression on his mind. He had been astonished, on 
recognising the identity of the modern trap rocks of the Val di Noto 
with those of ancient date in Germany, and the no less striking simi- 
larity of the Sicilian tertiary limestones, containing recent shells, to 
many calcareous secondary formations of northern Europe. The 
Lipari Islands afforded him a field for the examination of modern ig- 
neous rocks, and the slow effects of volcanic heat in modifying aque- 
ous deposits. The picture which he has given of the fumeroles of the 
western coast of Lipari, the principal island of the group, is graphic 
and highly instructive. At St. Calogero numerous fissures are seen 
permeated by heated vapors which are charged with sulphur, oxide 
of iron, and other minerals, in a gaseous state. Here the tufaceous 
and other rocks are variously discolored wherever the steam has pen- 
etrated, and are sometimes crossed with ferruginous red stripes, so as 
to assume a chequered and brecciated appearance. In one place a 
feidspatfaic lava^has been turned by the vapors into stone as white 

* Phillippi, "Enameratio Mollqscornm Sicilise turn viventiam turn in tell are 
tertiaria fossiliam, qaas in Itinere suo observavit Aactor." 280 pages 4to, and 13 
lithographic platen, Berlin, 1836. 
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as chalk marl ; in another, a dark clay has become yellow or snow* 
white, and these e£fects are not limited to a small space, but are seen 
extending for four miles through' horizontal strata of tuff, which rise 
occasionally to the height of more than two hundred feet. The 
greater part however of the alterations are referred to what are prop* 
erly called extinct fumeroles, or the action of volcanic emanations 
which have now ceased, but which must at one period have resem« 
bled those of St. Calogero. Some of these have .produced veins of 
fibrous gypsum, calcedony, and opal, minerals which must have been 
introduced into the rents in a state of sublimation. 

In some places there are tufaceous marls, regularly alternating in 
thin beds, with still thinner and countless layers of granular gypsum, 
the whole mass being again run through every where by irregular 
branching veins of silky fibrous gypsum. These strata, thu^ inser* 
sected, present a perfect counterpart to some of the secondary gyp? 
seous marls, both of the keuper and variegated sandstone formations 
in Germany.* 

When reading the Professor's description of these phenomena, we 
share in the pleasure and surprise which he felt on comparing strata 
of high antiquity with others of so recent a date, and which, more- 
over, owe a portion of that resemblance to changes now daily in 
progress. 

The writings of Baron Daudebard de Ferussac were not devoted 
^principally to Geology, but we are indebted to him for several me- 
imoirs, and among others for an Essay, published in 1814, on fresh- 
water formations, with a catalogue of the species of land and fresh- 
water shells which were then known to enter into their composition. 
Monsieur de Ferussac contributed largely to the Geological section 
of the Bulletin Universel des Sciences Naturelles, a journal, of which 
be lyas the chief editor and original projector. This Bulletin had, 
for its object, to give a monthly analysis or brief abstract, usually ua- 
mixed with criticism,^ of the contents of all new publications in every 
department of science. The work was first carried on for a year on 
a smaller plan, and then assumed in 1824 its enlarged and perma- 
nent form, being divided into eight sections, one of which was devo- 
ted to Geology, Palaeontology, and Natural History. A monthly 
number appeared regularly, on this and each of the other seven sec- 
tions, the whole forming together a large octavo volume. In the or- 

* Llparischen Inseln, p. 41. Leipzig, 1832. 
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ganization and direction of^this scheme, the Editor was indefatigable, 
and he succeeded in obtaining the co-operation of a great number of 
the most able and eminent writers. In announcing the original aim 
and scope of the undertaking, he laid stress on the difficulties under 
which men of science labor in procuring intelligence of new works^ 
written in a great variety of languages in different parts of the world, 
and frequently buried in the voluminous and costly transactions of 
learned societies. He therefore expressed a hope that his Bulletin 
would serve as " a kind of telegraph" for the rapid conveyance of 
the earliest intelligence of inventions and discoveries, so as to pre- 
vent philosophers from wasting their time and money in slowly feel- 
ing their way to results already found out by others, and attaining 
with great labor the very points from which they might have started. 
The Geological section of the Bulletin was ably supported by MM. 
Boue, Brongniart, and other writers, and survived the other sections 
For some time, maintaining itself for seven years, till at length it was 
given up in 1831 for want of sufficient encouragement. 

The works of Baron F^russac on Natural History, and especially 
Cohchology, would deserve from me a fuller notice, if they were not 
iitelevant to the subject of this address. 

HOME GEOLOGY. 

I shall now commence my retrospect of the proceedings of the 
Society, during the last year, by considering those papers which have 
been devoted to the Geology of the British Isles. There is proba* 
bly no space on the globe, of equal area, which has been so accu- 
rately surveyed as this kingdom ; yet the most experienced geolo- 
gists are now exploring several parts of it with the feeling that they 
are entering upon terra incognita. Not only do they find it neces- 
sary to trace out more correctly the limits of formations previously 
known, but also to introduce new groups of fossiliferous strata and 
new divisions, in districts before supposed to have been well inves- 
ligaCed. 

The carboniferous deposits which are alike interesting, in a sci- 
entific and economical view, have deservedly occupied of late the 
particular attention of many able geologists, and we have received 
communications on the subject from Mr. Murchison, Mr. Prestwich, 
Professor Sedgwick, and Mr. Peile. The observations of Mr. Prest- 
ivich relate to the coal-measures of Coalbrook Dale, and the forma- 
tkms immediately above and below«^m, together with the accom- 
panying trap-rocks. 
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There is perhaps no coal-field id the whole country of equal size 
in which the strata have been so much dislocated and shattered. 
Mr* Prestwich gives a detailed description both of the principal and 
minor faults, their direction, extent, inclination, breadth, and fall, 
and the di£ference of level produced by them in their opposite sides, 
which is sometimes slight, but sometimes amounts to six hundred or 
seven hundred feet. In some instances the change of level is by 
steps or hitches, which, it is truly said, may be owing either to un- 
equal resistance, or to a series of small dislocations. The walls of 
the fissures in the disjointed strata are sometimes several yards apart, 
the interval being filled with the debris of the strata. In other pla* 
ces they are in contact. In this last case it is particularly remarked 
that the surface of the ends of the fractured beds of coal and shale 
is shining and striated. You are aware that this appearance has 
usually been attributed, and I believe rightly, to the nibbing of the 
walls of the rent one against the other, the lines of the polished and 
striated surfaces indicating thie direction of the motion, but I have 
lately seen it objected to this theory, that the striae are not always par-* 
allel, but often curved and irregular, and that the earthy contents of 
veins and faults often present the same glittering and striated faces, or 
slickensides as they have been called. I am familiar with the fact, 
and have always inferred that the movements were irregular and com- 
plicated, occasionally changing their direction, and that ev^n when 
uniform, they may have acted unequally on materials varying in bard- 
nesjs and pliability. It b much to be desired that scientific travelers 
who visit countries shaken by earthquakes would observe with minute 
care all the phenomena attending the fissuring of rocks and buildings, 
1 have been informed by an eye-witness of one of the late minor 
earthquakes in Chili, that the walls of his house were rent vertically, 
and made to vibrate for several minutes during each shock, after which 
they remained uninjured and without any opening, although the line 
of the crack was still visible. On the floor, at the bottom of each 
rent, was a small heap of fine brickdust, evidently produced by tritu* 
rati(Ki. In such instances it would be desirable to obtain fragments 
of the rent building, and compare them with the walls of natural fis* 
sures. 

In his examination of the fossils of the coal-measures, Mr. Prest- 
wich has shown that beds containing marine remains alternate with 
others in which fresh-water shells and land plants occur, appearances 
which he attributes to the flo#iDg of a river, subject to occasional 
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fieshes, into the sea, rather than to repeated changes in the relative 
level of land and sea. 

It is certainly the safer course to incline to this hypothesis when-* 
ever there are no unequivocal signs, as in the Purbeck strata in Port- 
land, of land plants having become fossil on the very spots where 
they grew. For although there may be many river deltas like that 
of the Indus, where the land is subject to be alternately upheaved 
above, and then let down below the waters of the sea, yet such os- 
cillations of level must be considered as exceptions to the general 
condition of the earth's surface near the mouths of rivers at any 
given period. Even in a case like the delta of the Indus, both the 
causes above, alluded tq may be expected to co-operate in producing 
alternate fluviatile and marine strata ; for in the long intervals be- 
tween great movements of the land, the river will annually advance 
upon the sea with its turbid waters, and then retreat again as the pe« 
nodical flood subsides, and the salt waters, after being driven back 
for a time, will re-occupy the area from which they have suffered a 
temporary expulsion. ' 

In the conclusion of his valuable paper, Mr. Prestwich observes 
that the carboniferous strata of Coalbrook Dale must once have 
been entirely concealed under a covering of new red sandstone, and 
they owe their present exposure partly to those movements which 
have shattered and elevated the coal measures, and partly to exten- 
sive denudation. It is natural therefore to inquire how many other 
coal-fields may still lie buried beneath the new red sandstone of the 
adjoining district. . 

In relation to this point of great practical importance, Mr. Mur- 
chison formerly offered some conjectures, when speaking of the 
probable passage of the ten-yard coal of the Dudley field beoeadi 
the new red sandstone, which there flanks it on the east and west* 
That geologist now informs us that his conjectures have been verifiedi 
and that at Christchurch, one mile beyond the superficial boundary 
of the coal-field, the ten-yard and other seams have been reached 
by borings earned down to the depth of nearly three hundred yards. 
Adverting to this discovery, he directs attention to the possible ex- 
tension of other carboniferous tracts beneath the surrounding new 
red sandstone of Shropshire, Worcestershire, Staffordshire, and other 
central counties. 

YoL. XXXIIL— No. 1. 11 
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It is clear that these geological coosiderations must be duly weighs 
ed by those who speculate oo the probable future duration of Biitisb 
coal, according to the actual or any assumed rate of consumption. 

Mr. Marchison, in describing the Dudley and WolverhamptOD 
coal"6elds, informs us that he has not yet found any fo^il remains 
6f decidedly marine origin, like those observed by Mr. Prestwich in 
Coalbrook Dale* The shells seem to be all of fresh water genera, 
and the M^oRchthys Hibbertii and other fish occuring at Dudley, 
of species identical with those of the coal measures of Edinburgh, 
may have inhabited fresh water. 

The same author has colored on an Ordnance map the superficial 
area of the Silurian rocks connected with the coal-fields above men-» 
tiooed, and has shown that the Lickey quartz rock between Broms* 
groTC and Birmingham, of which the geological position has remain^ 
ed hitherto uncertain, is in fact nothing more than altered Caradbo 
sandstone, a member of the lower Silurian group. The same ap- 
pears as a fossiiiferous sandstone in one district, while in another, it 
passes into a pure quartz rock, a modification attributed to the prox- 
imity of underlying trap, for analogous changes have been seen at 
iieigbboring points where the absolute contact of the sandstone with 
the trap is visible. 

We are also indebted to Mr. Murchison for some interesting re- 
marks on the dislocations of the strata in the neighborhood of Dttd-« 
ley, and particularly for a description of some dome-shaped masses, 
fifom the center of which the beds have a quaquaversal dip. He 
speculates on the probable dependence of these phenomena upon 
the protrusion of volcanic matter from below, at points where it has 
been unable to find issue. It would, 1 think, have been more satis- 
Ittetory, if, in confirmation of his theory, some natural section of one 
of these dome-shaped masses could be pointed out, vfhete not only 
a oucletis of trap was appareiit, but could be shown to have taken 
ttp its actual position in a soft or fluid state. Even if we shouM 
fidd ill some instances a subjacent central mass of trap, porphyry or 
ghiUite, not sending out veins or altering the strata, the folding of 
the beds round such a protuberance might admit of an explanatiM 
Ktm that suggested by Dr. Fitton. He has supposed la set of yielding 
horizontal strata to be pressed upon by a subjacent hill or boss of 
hard rock, in which case the efiTect of upward pressure might resem- 
ble that seen, on a small scale, in the paper of a bound book, where 
a minute knob in one leaf has imparted its shape t6 a^great number 
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of other leaves without piercing through tbea.* Wb^teyer bypoch- 
e$is we favor, it is esseotial to observe that such hills as the Wren'k 
oest near Dudley, and others of similar ellipsoidal forms and internal 
structure, do not correspond to the type of volcanic hills, such as 
Etna, Mount Dor, or the Cantal. In both cases there may be an 
approach to a cone, and the beds may dip every where outwards 
from a common centre ; but, in the volcanic mountain, the beds 
liaving an outward dip, thin off as they approach the base or ctrcjum- 
ference of the cone, which is not the case in inclined beds composinf 
the hills alluded to in the neighborhood of Dudley ; nor in the last 
mentioned instances do the lowest or subjacent rocks crc^ out round 
the circumference of the cone, as happens in the instances of the vol* 
canic eminences before alluded to, wbere the granite of the country 
round Mount Dor, the fresh-water beds and mica schist in the Cantal» 
the marine deposits around Mount Etna in Sicily,— each appear at 
the surface as soon as we have left the slope of the cone, and advance 
upon the surrounding low country. 

In attempting to explain the principal transverse iaults of th^ 
Dudley coa]-6eld, Mr. Murchison refers frequently to the theoretical 
principles expounded by Mr. Hopkins in his Researches in Physical 
Geology, a paper printed in the sixth volume of the Transactions of 
the Cambridge Philosophical Society. Mr. Hopkins has there en- 
deavored to develop.^by reasoning founded on mechanical principles, 
and by mathematical methods, the effects of an elevatory force 
acting simultaneously at every point, beneath extensive portions of 
the<;nist of the earth. He is aware that in nature such a force must 
usually act under complicated conditions, so as to produce irregalar 
phenomena ; but be observes that in order to have a clear concep- 
tion of the manner in w*hich it would operate in producing mov<e- 
ments and dislocations, it is useful to assume certain simple condi- 
tions to which mathematical investigations may be applied. When 
we have deduced in this manner some results free from all uncer- 
tainty, these may serve as standard cases to which the geologist may 
refer more complex problems. Thus for example, a portion of the 
earth's crust may be assumed to be of inde6nite length, of uniferm 
depth, and bounded laterally by two vertical parallel planes, beyond 
which the disturbing force does not extend. It is then supposed 
that a quantity of subterranean vapor or melted rock, existing at a 

* Dr. FittoD, Geol. Trans. 2iid Series, vol. iv. p. 244. 
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' certain depth, is expanded by heat so as to elevate the superincum- 
bent mass, the resulting fissures in this mass may then become mat- 
ters of calculation. According to Mr. Hopkins, rectilinear lines of 
dislocation will give rise to a set of longitudinal parallel fissures, and 
simultaneously to others precisely at right angles to them ; whereas 
in conical elevations, the fissures will diverge from a centre. If the 
general axis of elevation be curvilinear, the longitudinal fissures pre- 
serving their parallelism with it will be also curvilinear, while the 
transverse fissures being perpendicular to the former at their points 
of intersection will no longer be parallel. 

To return from this digression, I must now recall your attention to 
other papers relating to the carboniferous deposits of England. The 
coal-measures of the northwestern coast of Cumberland havie been 
examined by Prof. Sedgwick and Mr. Williamson Peile, who have 
described the Whitehaven and other fields in great detail, illustrating 
their account with a map and sections. The recorded observations 
in numerous sinkings and borings, both in relation to the succession 
of the strata and to the complicated faults which intersect them, 
would have been involved in hopeless confusion, if they bad simply 
consisted of a statistical collection of facts attested by miners ; bat 
in this paper. Prof. Sedgwick, aided by Mr. Peile's practical and 
scientific knowledge, has compared the dififerent sections and gener- 
alized the phenomena, giving unity and consistency to the wholly 
throwing the strata into distinct groups, and referring the several 
fiiults to dififerent movements, to which successive periods of time 
may be assigned. 

In connection with these recent contributions to the history of our 
carboniferous strata, I am happy to mention the excellent volume 
lately published by Prof. Phillips, forming the second part of his 
Illustrations of the Geology of Yorkshire. It is almost entirely de- 
voted to a description of the carboniferous or mountain limestone of 
Yorkshire and the north of England, a subject already admirably 
treated in some papers read before this Society by Prof. Sedgwick, 
particularly in his account of the carboniferous chain from Penigent 
to Kirkby Stephen.* As these geologists had separately explored 
the same ground, it is satisfactory to perceive that the leading divis- 
ions which they have proposed for the classification of the mountain 
limestone and associated strata, agree in every essential point. Mr. 

* Trans. Geol. Soc. 2od Series, vol. iv. part 1. p. 69.— 1835. 
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Phillips has described the physical geography of the district occu^ 
pied by these rocks, their litbological character, stratification, jointed 
structure, and the most remarkable faults which a£fect them, espe- 
cially those which have been called the great Penine and Craven 
faults. He also treats of the trap dykes which cut throijigh the 
limestone, and discusses the probable epochs of the displacement of 
the strata, judiciously pointing out the difficulties unavoidably op- 
posed to the rigorous determination of the date of such dislocations. 
A large and very valuable portion of the work is filled with descrip* 
tions and plates of organic remains, especially of the brachiopodous 
and cephalopodous moUusca. Most of the species of these classes 
were probably inhabitants of the deeper parts of , the sea, but. there 
are fossil shells in the mountain limestone, which the author sup- 
poses to have lived near the shore, and belonging to genera formerly 
regarded as foreign to the carboniferous limestone, soch as Isocardia, 
IVucula, Pecten, Patella, Turritella, and Buccinum. Many species 
of Zoophytes and Crinoidea are also described and figured in this 
excellent monograph. 

We are indebted to Mr. Austen for a description of the South of 
Devonshire between the river Ex and Berry Head, and between the 
coast and Dartmoor, a district consisting of transition rocks, new red 
sandstone, greenstone, and trap. His speculations on the origin of 
the different formations and the causes which gave rise to the exist- 
ing features in the physical geography of the country, display muclx 
talent and are full of instruction. 

The structure of Devonshire has also furnished a fertile field of 
inquiry to Messrs. Sedgwick and Murchison since our last anniver- 
sary. They have attempted the difficult task of establishing a clas- 
sification of the older rocks so largely developed in that county. 
In every geological map hitherto published of Devonshire, all the 
stratified deposits of higher antiquity than the new red sandstone 
bad been represented by one common color, the limestones being all 
inpluded as integral parts of one great formation caNed grey wacke.* 
But these gentlemen, after examining this region, announced at Bris- 
tol to the geologists assembled at the meeting of the British Asso- 
ciation, that the great mass termed greywacke, and previously undi- 

* The abstract of the Report of Messrs. Sedgwick and Marchison, pablished * 
with a section in the Athenaeam, August, 1836, and in other scientific journals, is 
the same as that written fpr insertion in the Proceedings of the Association. From 
that document, and from a written explanation of their views, which I obtained 
from the aathors, the present observations are dedaced. 
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jrided, comprised in it several formattoos of great thiektiess, ranging 
in age from the Cambrian system of Prof. Sedgwick up to the true 
carboniferoQs series inclusive. The, first groups mentioned by them 
in ascending order are the Cambrian and Lower Silurian, which 
great mass contains many distinct courses of limestone ; and is sep- 
arable into several formations, distinguishable from each other by 
scratigraphical position and by lithological and zoological characters* 
• There appears, however, to be a great hiatus in the succession of 
rooks in Devonshire, as compared to South Wales, there being no 
traces of the upper Silurian strata, nor of the dd red sandstone, nor 
even of the mountain limestone in its ordinary aspect. On the oon«' 
trary, the next group met with in ascending order, is a culmiferous 
series, the base of which distinctly reposes upon the above mentioned 
ancient rocks. This culmiferous deposit, far from appearing as a 
mere band, or at detached points, occupies about one thii;d of the 
large county of Devon, and a considerable adjacent part of Ccmiwall ; 
its southern boundary ranging from Exeter on the east, by Launces- 
ton, to St. Gennis in Cornwall on the west ; its northern frontier 
ronoing by Barnstable and and South Moulton to near WellingtoD 
itt Somersetshire. These culmiferous beds are shown to cootaio 
tfak;k beds of limestone ; entirely dissimilar in structure and fosnl 
contents from any limestones of the underlying ^^ grauwacke," in 
which they had previously been merged. The culm measures con- 
sist of grit, sandstone, shale and limestone ; and these rocks, it is 
«aid, are never affected by a slaty cleavage like the lower Silurian 
lani Cambrian rocks on which they rest. From this character, as 
ivetl «s irom their prevailing mioeralogical structure and imbedded 
fossil plants, the authors regard the culmiferous formation of Devon 
AS peifeetly identical in age with other coal-fields, and as more par« 
4iculariy analogous to the culm-bearing strata of Pembrokeshire ; a 
part of which also once passed for '^ grauwacke," but Mr. Murchison 
lias recently s(hown that it belongs to the South Welsh coal-field, 
which is known by all geologists to rest upon mountain limestone. 

Thus referred to the age of our ordinary coal, these strata of 
North Devon are further proved to lie in a great trough, their south* 
em edges being turned up against the granite of Dartmoor, where 
they acquire, in contact with the granite, when traversed by elvan 
dykes, many characters of the metamprphic rocks, or those com- 
monly termed primary. The phenomena of interference and altera- 
tion at the junction are such as to give a comparatively modem date 
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finr the eruption of the Dartmoor granite, and to explain Pfhy so 
nuch difficulty and ambiguity has prevailed in determining the age 
of some of the altered culm beds. 

Among other points which this survey of Prof. Sedgwick and Mr. 
Murchison has settled, so far as Devon is concerned, is one of the 
highest theoretical interest, and on which for more than two years 
the Society has been anxiously desiring mote accurate information ; 
I allude to the true stratigrapbical position of certain shales near 
Bideford in North Devon, containing fossil plants of the same species 
Us those which are found abundantly in the coal. I may first remind 
you that a discussion had previously arisen respecting the alledged 
discovery by Mr. Weaver of anthracite, with the usual carboniferous 
plants, hi the greywacke or transition rocks of Ireland.* Notwith** 
standing the value justly attached to the opinion of so experienceilt 
and long-practiced an observer, your Council hesitated to print his 
statement, and re(}uested him to reexamine the ground. At the 
same- time Mr. Griffiths, to whom we are looking for the pubiioa* 
tion of a Geological Map of Ireland, had come to a different con* 
elttsion, and Mr. Weaver having been induced to repeat his obser* 
vfttions, became convinced that he was in error, a»d has since stu«- 
£ously availed himself of every opportunity of announcing this 
ehange in his views. 

You are aware that as yet in the British islands, scarcely any we^ 
getable impressions have been Htiet with in rocks more ancient than 
the oarboDif«x»us strata above the old red sandstone, so that me 
know not what species of plants belong to the greywacke or traosi- 
tk>n group. We can only presume from analogy that since the 
shells, corab, and other organic remains of that ancient group itffet 
from those found above the old red sandstone, the plants also, if 
ever discovered, will differ as greatly. Considerable surprise was 
therefore excited when, during the' Presidentship of my predecessor 
in this chair, a letter was read, addressed to him from Mr. De la 
Beobe, stating that be had found near Bideford in North Devon, 
many well known coal plants in the lower greywacke, or far down 
in the transition series.f Such of the plants as were determinabie 
bad been identified by Prof. Lindley with species characteristic dt 
the true coal measures, and which had never been found elsewhere 



• Proceedings Geol. Soc, vol. i. p. 231. 
t Proceedings Geol. Soc, vol. ii. p. 106. 
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below the coal. The aDomaly, therefore, in the supposed position 
of these fossils was so great, that between the ordinary geological 
site of such remains, and that in which they were here inferred to 
present themselves, there would be interposed, if the series were 
complete, the whole' of the old red sandstone, and at least the two 
upper formations of the Silurian system. When this point was con- 
sidered, I expressed to the Society my opinion in common with 
Mr. Murchbon, as to the insufficiency of the proofs relied on by our 
Foreign Secretary, and we feel that we bad a right to call for more 
conclusive evidence. The simple fact of shales having been found 
charged with true coal plants, raised so strong a presumption in favor 
of their belonging to the regular carboniferous series, that the bur- 
then of proof rested with him who wished to assign to them either 
a higher or lower position. Our scepticism was regarded by Mr* 
Greenough as implying too marked a bias for a preconceived theory, 
and this he afterwards hinted in his anniversary address.* I may 
affirm, however, that in the first place it implied on my part no dis- 
trust of Mr. De la Beche's skill or experience in geological survey- 
. ing, and that had Prof. Sedgwick and Mr. Murchison advanced a 
similar opinion on analogous proofs, I should equally have withheld 
my assent. Suppose, for example, they had announced to us that 
they had found fossil fruits and leaves identical with those of Shep- 
pey in strata of the age of the white chalk with flints. I should 
have demanded from them, in corroboration, the most clear, une- 
quivocal, and overwhelming evidence. If it were a region of dis- 
turbed and vertical strata, I should expect them first to have resort- 
ed in vain to every hypothesis of inverted stratification with a view 
of explaining away such an exception to the general rule. 

I might perhaps be told that we are unacquainted with the flora 
of the upper cretaceous period, and I admit that we are as ignorant 
of it as of that which belonged to the transition period, but when we 
consider the contrast of the shells and other fossils of the chalk and 
London clay, we naturally anticipate that if plants are ever found 
of the precise age of our chalk with flints, they will not prove to be 
of the same species as those of the Sheppey clay. There is a like 
presumption from analogy against the conclusion that the same vege- 
tation continued to flourish on the earth from the period of the lower 
greywacke to that of the coal, because we know that in the course 

* Proceedings Geol. Soc, vol. ii. p. 164. 
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of the intervening epochs the testacea, zoophytes, fish and other 
classes of organic beings were several times changed. 

In regard to the proofs relied on by Mr. De la Beche, I should 
observe that he never attempted to show that the plant-bearing shales 
at Bideford were interstratified with rocks charged with shells or 
other fossils known to belong to rocks older than the old red sand- 
stone. 

Since writing the above sketch of the different views recently pub- 
lished of the structure of Devonshire, I have received a letter from 
Mr. De la Beche, from which I am happy to learn that it is his in- 
tention before concluding his report on the Ordnance Map of De* 
von, to re-examine Devonshire. He is far, he says, from pretend* 
ing that his first views were perfect, and if he finds reason to modify 
any of them, he shall not hesitate to announce the change of opin- 
ion. In the mean time he no longer contends that the culmiferous 
strata are referable to the lower greywacke, and considers the point 
of difference to lie within a narrower compass, namely, whether the 
culm beds are to be considered as upper greywacke or coal. This 
question, on which he is not yet satisfied, evidently appears to him 
of much less theoretical importance than, I confess, it does to me. 
It is fair, however, that I should state the arguments which influ- 
ence his mind. If the plants, he says, found at Bideford in the cul- 
miferous series should belong to strata more ancient than the old red 
sandstone, the fact would not stand alone, for he has lately received a 
letter from M. Elie de Beaumont, detailing analogous phenomena in 
Britanny. It is stated that the greywacke there closely corresponds 
in general character with that of Devon, the upper part like the 
Devonian series containing anthracite. With this anthracite or culm 
are found at Montrelais, Chatelaison, and other places, fossil plants, 
the greater part of which are identical with those in the coal meas- 
ures ; but there are others which have not hitherto been detected in 
the latter rock. Patches of true coal measures rest in unconform- 
able position upon these upper greywacke beds of Britanny. Now 
I regret that 1 have not seen any printed account of the geology of 
this part of France ; for until we learn whether the plants in question 
are associated with true Silurian fossils, the testimony is quite incom- 
plete. We know not, for instance, whether the plant-bearing series 
in question, is old red sandstone or a Silurian formation, or whether 
it is a lower part of the true carboniferous system of which the strata 
bad been disturbed before a higher portion was superimposed. 

Vol. XXXIIL— No. 1. 12 
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Similar remarks hold in regard to the observations made by M« 
Virlet in the Dictionnaire d'Hlst. Naturelle, where in his late article 
** De rOrigine des Combustibles Mineraux," he speaks of certain 
carboniferous deposits of Ireland, (those alluded to by Mr. Weaver 
before mentioned,) as well as others examined by M. Voltz in tbe 
Black Forest, also the culm beds of Britanny, and those of tlie de- 
partment of La Sarthe, as all belonging in age to the newest transi- 
tion formations, ^' terrains de transition Its plus recensJ^ 

Mr. De la Beche alludes to another discovery of coal plants im- 
plying as great an anomaly as that which he had imagined to occur 
in Devonshire, and by which he was himself once led into error du- 
ring an Alpine excursion, about eighteen years since, when he met 
with coal plants in the schists of the Col de Balme, in Switzerland. 
He then inferred that the beds belonged to the true coal measures, 
but M. Elie de Beaumont afterwards proved them to be lias ; that is 
to say, he identified them with other rocks not far distant in the Alps, 
which were shown to be lias by containing Belemnites and other fos- 
sils. Mr. De la Beche was at first sceptical on the point, but after 
revisiting the Alps, he came round to the same opinion. Having 
therefore been in one instance misled by relying on the fossil vege- 
tables of the coal as affording a good chronological test, he naturally 
attached but small value to the same testimony as a criterion of tbe 
age of another set of rocks in Devonshire. Now you will easily un- 
derstand that a geologist, who is once persuaded that the same plants 
flourished in European latitudes from the period of the true coal to 
that of the lias, will be ready to concede without difficulty the prob- 
able existence of the same plants at an era long antecedent to tbe 
ooal. We know that between the deposition of the coal and the lias 
there were successive revolutions in the rac^s of animals which in- 
habited the waters ; the zoophytes, mollusca, fish, and, as far as we 
know them, the reptiles having been changed again and again ; so 
that tbe fossil^ of the mountain limestone differ from those of the 
magnesian limestone or zechstein, these again from the organic re- 
mains of the muschelkalk, and these last from those of the lias. If 
we are to believe that the same plants survived on the land, while 
such fluctuations in animal life occurred in the waters, why should 
we not imagine the longevity of the same species to have been still 
greater, so that they began to exist even before the deposition of tbe 
old red sandstone ? But let me remind you that botanists have been 
led to very difierent conclusions respecting tbe laws governing the 
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distribution of fossil vegetables from the study of undisturbed dis- 
tricts. You are not ignorant that the strata of the Alps are involved 
in extreme confusion and complexity, mountain masses having been 
completely overturned and twisted, so that the same set of strata have 
been found at the top and bottom of the same section separated by 
several thousand feet of beds belonging to an older formation. So 
obscure is the order of position in Alpine geology, that the creta- 
ceous and greensand series' have been classed by experienced geolo- 
gists as more ancient than the oolite, under which, in point of fact, 
they occasionally lie. 

Prof. Studer, in his work on the Bernese Highlands, after years 
of personal investigation, has published a map in which he has given 
a colored ground plan without venturing to commit himself by ^sec- 
tions, or a table of the regular order of superposition. 

After devoting a summer to the investigation of the same portion 
of Switzerland, with the advantage of Mr. Studer's map and work, 
'I was unable to satisfy myself that I had found a key to the classifi- 
cation or superposition of the formations, so enormous is the scale 
on which they have been deranged. I collected fossil plants on the 
Col de Balme, but I have not examined the precise localities further 
' to the west appealed to by M. de Beaumont. I am far, therefore, 
from denying his facts or inferences, hoping at some future period 
more carefully ta inquire into the evidence on the spot. No one, I 
am awtire, is more desirous that others should visit the southern 
Alps and verify or criticise his facts than M. de Beaumont. Mean- 
while I am reminded of an expression of our mutual friend M. Von 
Buch. When I related to him some geological phenomena which 
surprised him ; " I believe it," he said, " because you have seen it, 
but had I only seen it myself, I should not have believed it." 

But to conclude, and to recall your attention to the structure of 
Devonshire, you will perceive that Mr. Murchison and Prof. Sedg- 
wick have endeavored, and I think successfully, to work a great re- 
form in the classification of the ancient rocks of that country, by ap- 
plying to them the arrangement which they had previously made for 
the deposits termed by them Cambrian and Lower Silurian in Wales 
and the adjoining parts of England. According to their survey and 
sectioas, the coal plants of Bideford, so far from constituting any 
anomaly, so far from affording any objection to the doctrine that par- 
ticular species of fossil plants are good tests of the relative age of 
rockSi do in reality from the place which they occupy, confirm that 
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doetrioei colmiferous rocks distinctly overlyiDg the so-called grau- 
wacke, and not being referable to any of the well defined and normal 
types, which compose the old red sandstone and Silurian system. 

I shall now pass on to the consideration of other memoirs on Eng<- 
Ibh Geology. The limestone which the Germans call muschelkalk, 
and the numerous fossils which are peculiar to it, have not yet been 
detected in England in any part of that great series of beds which in- 
tervene between the lias and the coal. In those parts of Germany 
where it occur^, it divides the beds of red marl and sandstone, which 
occupy that great interval into two divisions, the upper of which is 
called keuper, and the lower hunter sandstein. In the absence of 
the muschelkalk in this country, it has been impossible for us to sep- 
arate our new red sandstone into two well defined masses ; but Dr. 
Buckland considers that certain portions of the upper beds in War- 
wickshire and elsewhere may be identified with the keuper by their 
mineral character, and near Warwick by the remains of a Saurian, 
which he believes to be of the genus Phytosaurus, a genus charac- 
teristic of the keuper of Wirtemberg. 

An examination in the South-east of England of the strata usually 
termed plastic clay, has led Mr. John Morris to offer several new, 
and as they appear to me, judicious suggestions in regard to the 
classification of these beds. It is well known that wherever the 
tertiary strata are seen in immediate contact with the chalk, they 
consist of alternations of sand, clay, and pebbles, and in some few 
places a calcareous rock, — all these varying greatly in their thickness 
and in their order of succession in different places. Mr. Morris 
divides those of Woolwich into two parts, and states that the upper 
is characterized by a mixture of marine and fresh-water shells, the 
fresh-water genera being Cyrena, Neritina, Melanopsis, and Planor- 
bis. The lower division contains exclusively marine shells. The 
author refers this intermixture to the influx of a river into the sea, 
in which the Liondon clay was formed. Mr. Morris considers the 
Bognor strata, which rest immediately upon chalk, as the equivalents 
of the lower Woolwich deposit, observing that the shells agree with 
those of the London clay. These remarks seem to confirm the con- 
clusion to which he had been previously led by the grand section at 
Alum Bay in the Isle of Wight, namely that the beds usually styled 
plastic and London clays belong to one zoological period. 



Digitized by 



Google 



Geological Society of London* 99 



MINERAL VEINS. 

Your attention has been called to the origin of mineral veins by 
Mr, Fox, who has endeavored to explain why so large a proportion 
of the metalliferous veins in England and other parts of the world 
should have an east and west direction. He supposes fissures filled 
with water, containing, sulphurets and muriates of copper, tin, iron^ 
and zinc in solution, through which currents of voltaic electricity 
are transmitted. The metals separated from their solvents by this 
action are deposited in the veins, and most abundantly in veins run- 
ning at right angles *to the direction of the earth's magnetism ; for as 
the magnetic currents of the earth pass from north to south, they 
cause those of electricity to move east and west, although considera- 
ble deviations from this direction must be occasioned in the course 
of geological epochs by variations in the magneticmeridian. 

Since Mr. Fox first ascertained the existence of electric currents 
in some of the metalliferous veins in Cornwall,'"' Mr. Henwood has 
made many experiments on the same subject, together with obser- 
vations on the distribution of metallic and earthy minerals in veins. 
He considers the results obtained by him to be in a great degree op- 
posed to the theory of Mr. Fox.f 

Mr. Fox conceives the fissures in which metalliferous substances 
occur, to have been at first small and narrow, and to have increased 
gradually in their dimensions. This doctrine has also been pro- 
pounded in a work with which you are probably familiar, and from 
which I have derived much instruction, 1 mean M. Fournet's Essay 
on Metalliferous Deposits. This Essay was originally included in 
the third volume of M. Burat's continuation of D'Aubuissoo's Trea- 
tise on Geology, (1835,) but it is now published separately, and 
gives the clearest general view which I have seen of the application 
of geological theories to phenomena observed in mining. It is writ- 
ten by one who has acquired much practical knowledge as a miner, 
and who is well versed in chemistry and mineralogy4 

Werner, when he published his justly celebrated Essay on Mine- 
ral Veins, had come to the conclusion that the same rent, after being 



♦ Phil. Trans. 1830, p. 299. 

t See Mining Journal, Supplement 9. p. 34, December, 1836, and Annals of 
Electricity, No. 2. vol. i. on Electric Currents, &c. by W. T. Henwood, Esq. 
t Etudes sur les Depots M6tallif%res, par M. I. Fournet. 



Digitized byVnOOQlC 



M Geological Society of London. 

wholly or partially filled, has sometimes been reopened ; and M. 
Fournet has endeavored more fully to explain the successive dilata- 
tioD of the same veins at distinct periods. He has given examples 
in mines worked under his direction at Auvergne, in which the sul« 
phurets of iron, copper, lead, and zinc, besides quartz, barytes, and 
other minerals, seem evidently to have been introduced at different 
periods by chemical action accompanied by new fractures and dislo- 
cations of the rocks, and the widening of preexisting fissures.* 
- You will find in M. Fournet's treatise a copious analysis of a great 
variety of books on mining, besides a detail of facts which have fallen 
under his own observation. He has described first those veins which 
are decidedly connected with rents produced in rocks by mechanical 
movements, and which are supposed to have been chiefly filled from 
below by sublimation, more or less obviously connected with vol- 
canic action. He afterwards passes on to the consideration of those 
masses which have been called stockwerks by the Germans, which 
are imagined by some to' have their origin in the contraction of 
granite, porphyry, and other rocks as they cooled, numerous rentd 
being then formed, in which metallic particles were concentrated. 
In treating the subject in this order the author appears to me to 
have followed the most philosophical course, beginning with cases 
of undoubted rents of mechanical origin filled with minerals and 
metals introduced by sublimation, and then carrying with him as far 
as possible the light derived from these sources to dissipate a part 
of the obscurity in which all theories respecting the nature of Pluto- 
nic rocks and their minerals must, I fear, be forever involved. Much 
will still remain unexplained", but those who proceed in an opposite 
direction often tbrow doubt and confusion upon the simplest phenom- 
ena, as has sometimes happened in ah analogous case, when geolo- 
gists have begun with the examination of granite and granite veins, 
and have then endeavored to apply the ideas derived from this study 
to the trap rocks and volcanic dykes. 

Among the most interesting conclusions deduced by M. Fournet 
from his examination of the mining districts of Europe, I may men- 
tion the modei'n periods at which the precious metals appear to have 
entered into some veins : thus, to select a single example, some veins 
of silver of Joachimsthal in Bohemia are proved to have originated 
in the tertiary period.f 

^ See " Etudes/' &c. Section 3. t See " Etudes," &c. Seetion 3. 
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FOREIGN OBOLOGT. 

Among the researches into the geology of foreign countries io 
which our members have been recently engaged, I have great pleas* 
ure in alluding to the labors of Mr. H. E. Strickland and Mr. Ham- 
ilton in Asia Minor. These gentlemen first examined the neighbor- 
hood of Constantinople, and found on both sides of the Thracian 
Bosphorus an ancient group of fossiliferous strata, consisting of schbt, 
sandstone, and limestone. From the character of the fossils it is in- 
ferred that these rocks may probably be the equivalents of the upper 
transition or Silurian strata of England. The shells belong to the 
brachiopodous genera Spirifer, Producta, and Terebratula, with 
which the remains of corals and Crinoidea were associated, and frag- 
ments of a Trilobite. 

The farity of any fossiliferous deposits of higher antiquity than 
the old red randstone in any of the countries bordering the Mediter- 
ranean, or indeed to the south of the Alps and Pyrenees, lends con- 
siderable interest to this observation. In their way through France, 
our travelers examined the well known region of extinct volcanos 
in Auvergne, and afterwards found a counterpart to it in the Cata- 
cecaumene, a district in Asia known by that name in the time of 
Strabo, from its burnt and arid appearance. Some of the volcanos 
in Asia are of very modern appearance, although no notice of their 
eruptions falls within the limits of history or tradition. Tlie vol- 
canic hills rise partly through lacustrine limestone in the valley of 
the Hermus, and partly cover the slope of the schistose hills which 
bound it to the south. There are about thirty older cones, worn by 
time, and of which the craters are efiaced or only marked by a slight 
depression ; and three newer cones, which preserve their characters 
unaltered, the craters being perfectly defined and the streams of lava 
still black, rugged, and barren. Here, as in the country of corres- 
ponding structure in France, we find streams of lava following the 
course of existing valleys, and yet frequently cut through by rivers. 
We find also a tertiary fi^sh-water formation, sometimes resembling 
chalk with flints, like that of Aurillac in France, add forming detach- 
ed hills capped with basalt, while more modern lavas have flowed 
at the base of the same hills. The extent of this analogy will be 
best appreciated by those who compare Mr. Strickland's drawings 
with Mr. Poulett Scrope's masterly illustrations of the French vol- 
canb region. 
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The countries watered by the rivers Meander and Cayster are 
described as having a simple geological structure. There are gra- 
nitic rocksy with saccharine marble ; there are also hippurite lime- 
stone and schist, and tertiary deposits unconformable to these, be- 
sides igneous rocks of various ages. The tertiary formations are 
chiefly lacustrine, and occur in nearly every large valley. They 
are composed of horizontal beds of calcareous marl and white lime- 
stone, in which are layers, and nodules of flint ; they also consist of 
sandstone, sand, and gravel. 

The only representative of the secondary rocks of Europe \s term- 
ed by Mr. Strickland " hippurite limestone," which appears to be 
very sterile in fossils. In this respect and in its other characters it 
agrees with that great calcareous formation described by MM. Bob- 
laye and Virlet in their splendid work on the Geology of the Morea.* 
According to these French geologists, three quarters of the Pelo- 
ponnesus are occupied by a compact limestone several thousand feet 
thick, in which they could discover scarcely any organic remainS| 
except a few hippurites and nummulites, but which is supposed to 
be the equivalent of our chalk and oolites. Nothing, they say, can 
be more monotonous in character than this calcareous mass in the 
South of Europe, which appears to represent the larger part of our 
upper secondary formations of the North, where the rocks are so 
varied in lithological aspect and so distinguishable from each other 
by their well preserved fossils. 

Ancient fossiliferous strata resembling those of the neighborhood 
of Constantinople are said to be largely developed in the Balkan, 
t mountain chain of which we may soon expect to receive informa- 
tion from the pen of M. Ami Boue. That ibdefatigable geologist 
has already explored a large part of Servia, a country of whose phys- 
ical and moral condition we are perhaps more ignorant than of any 
other in Europe, and he is rapidly extending his survey over various 
parts of the Turkish empire, to the examination of which he proposes 
to devote several years. Meanwhile our late secretary, Mr. Ham- 
ilton, is continuing, with great zeal, his investigation of the borders 
of the Black Sea and other parts of Asiatic Turkey. 



• Paris, 1833, in folio. It is to be regretted that this work cannot be procured 
separately from other folios containing the scientific information collected daring 
the French expedition to the Morea. 
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In a paper on the structure of part of the Cotentini near Cher- 
bourg, the Rev. W. B. Clarke describes that country as consisting 
of hills or ridges of quartz rock alternating with valleys of slate oc* 
casionally associated with syenite and greenstone, which appear to 
be of posterior origin. A curious fact is mentioned : the quartz rock 
splits naturally intoirregular masses, which have, nevertheless, some 
angles of fixed dimensions, namely, 103^, 64^, and 83^. Frag« 
ment^of a green variety of schist exhibit the same angles under the 
same circumstances of position, proving that similar causes had acted 
on the two formations en masses the same sets of joints, lines of strat* 
ification, and cleavage being found in both. Besides these facts, 
which are illustrated by diagrams, the author mentions others calcu- 
lated to throw light on the cleavage and jointed structure of rocks. 

PEOOFS OF MODERN ELEVATION AND SUBSIDENCE. 

Under this head I shall first consider several notices of beds of 
gravel, sand, clay, and marl, containing recent marine shells, which 
have been observed in various parts of Great Britain, a subject very 
frequently brought before our notice of late years. Deposits of this 
kind have been found by Dr. Scouler in the vicinity of Dublin, where 
they rise to the height of 80, and in some places of even 200 feet 
above the level of the sea. Besides marine shells of existing spe- 
cies, he has ascertained that some of the lower beds of this fosmation 
contain bones of the extinct Irish elk, by which we learn that this 
quadruped, although belonging to a comparatively modem period, 
and found in peat-mosses, had nevertheless begun to inhabit this part 
of the world at a period anterior to some of the last changes in the , 
position of land and sea, changes which are proved by the upraised 
shelly beds just alluded to. Now Professor Nilsson of Lund in Swe- 
den, although ignorant of these facts, had remarked to me that some 
great alteration must have occurred in the shape and extent of dry 
land and sea in Great Britain and the surrounding parts subsequently 
to the time when the Irish elk existed, otherwise so many entire 
skeletons of so large an herbivorous quadruped as the Cervus me* 
gaceroSf would not have been found in so small an island as the Isle 
of Man. That island may at no remote geological period have been 
united to the main land, and may have since been separated from it 
by subsidences, on a scale equal to the elevations of which there it 
such clear evidence in Ireland an4 elsewhere. 

Vol. XXXIU.— No. 1. 13 
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Changes in the relative level of land and water^ in the estuary of 
the Clyde, are indicated by facts described in another paper by Mr* 
Smith of Jordan Hill, near Glasgow.. Super6cial deposits, in. which 
a great number of marine shells of recent species are imbedded, are 
found on the banks of the Clyde beldw Glasgow, at the height of 
thirty or forty feet above the Sea. I had myself an opportunity of 
verifying during the last summer several of these observations of Mr. 
Smith, and found equally clear proofe that the Island of Arran had 
participated in the upward movement, so that a circle of inland cliffir 
may be traced all round that island, between the base of which and 
the present high-water mark a raised beach occurs, and in some 
places beds of marine marls, formed of recent shells, as in the bay of 
Lamlash. Mr. Smitli has also traced sea-worn terraces on each side 
of the Clyde below Dumbarton and between the Cloch Lighthouse 
and Largs. 

We are indebted to Sir Philip Egerton for some new details re- 
specting the shelly gravel of Cheshire, of which he had previously 
treated ; and to Mr. Murchison and Prof. Sedgwick for a joint pa- 
per oa '* a raised beach in Barnstable Bay on the northwest coast 
of Devonshire." This beach puts on for several miles where it is 
best exposed, the form of a horizontal under terrace resting upon an 
indented and irregular surface of the older formations. It presents 
a cliff towards the sea, in which beds of calcareous grit, sandstonOi 
and shingle are Seen perfectly stratified. The bottom of the deposit 
is chiefly composed of indurated shingles resting on the ledges of the 
older rocks, and filling up their inequalities. Through the whole 
, cliff, but especially in the indurated grits, shells are abundantly dis- 
persed, identical in species with those now living on the coast, and 
well preserved, though sometimes water-worn. 

The authors point out that these beds cannot have been formed 
by accumulations of blown sand. They demonstrate an elevation of 
the coast during the modem period ; and there are phenomena both 
on ^he north and south coasts of Devonshire and Cornwall, which 
afford proofs of modem changes in the level of the land, both of 
upheaval and depression. The raised beach of Hope's Nose, cor- 
rectly described by Mr. Austen, is the most striking instance in 
South Devon. 

The quantity of rise of land in the modem period is fix>m ten to 
forty feet in South Devon and Cornwall, neariy seventy feet in North 
Devon, while in Lancashire, Cheshire, and Shropshire there are 
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marine deposits with recent shells at the height of from tbme iiaa* 
dred ta five hundred feet above the sea. 

It is natural to inquire what changes the surface of the dry land 
in England may have undergone during the occurrence of such up* 
ward and downward movements. Perhaps some observations lately 
made by Mr. Bowerbank in the south of the Isle of Wight may elo* 
cidate this point. He has given us an account of a bed of' chalky 
detritus, containing recent land shells, at Gore Cliff. This bed is 
ten feet thick, and rests immediately upon chalk marl. Many of the 
shells, which are plentifully scattered through it, retain their color* 
As the deposit ranges to the foot of St. Catherine's Down,. it is pos* 
sible that the waste and denudation of that chalk hill may have sup- 
plied the materials. I have lately seen similar detritus resting on 
the chalk with flints, and arranged in numerous thin layers in the 
section exposed in cutting the railroad at Winchester, where a black 
layer of peaty earth and carbonized wood intersects thin layers of 
white chalk rubble, from twenty to thirty feet thick. Such appear- 
ances are, in fact, very general in chalk districts ; a bed of flints not 
water-worn occurring on the highest downs, while fragmentary chalk, 
often inclosing land shells, occurs on their slopes and at lower levels. 
Violent rains have been known even of late years to tear off the turfy 
covering from certain points near Lewes, and to wash away fliiits 
and chalky mud, and leave them in the hollow combs or flanks of 
the hills. This action of the elements would be most powerful at 
periods when the chalk first emerged from the sea, or whenever it 
assumed in the course of subterranean disturbances a new position or 
phyi»cal outline. 

We must, I think, infer from the occurrence of certain recent ait- 
rine shells and shingles in the bottom of what has been termed the 
elephant-bed at Brighton, that the chalk in the Southeast of Eng« 
land has undergone some movements of a modern date, the land 
having subsided there to the depth of fifty or sixty feet, and having 
been subsequently raised up again to a level somewhat higher than 
its original position.""" 

If it should appear upon careful research that that the land shells 

^found in terrestrial alluviums covering the chalk are almost universally 

of recent species, I should not conclude that the emergence of the 

ehalk hills from the sea had generally occurred at a very modern pe- 



* See Principles of Geology, 4lh edit., vol. iv. p. 374. 
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riod| bat merely that these hills had been modified in shape in recent 
times, and that durin|; that modification, alluviums of older date had 
been washed away, or the land shells which they may once have con- 
tained have decomposed and disappeared. In regard to the great 
numbers of these shells preserved throughout the bed at Gore Cliff, 
and in many other places even at greater depths, it will not seem 
surprising to those who have observed the number of dead land shells 
which are strewed over the surface of the chalk downs, or liecon- 
cealed in the green turf in numbers almost as countless as the blades 
of grass. If the slightest wash of water should pass over such a 
soil, it must float off myriads of these shells, and they would imme- 
diately be involved in that white cream-colored mud which descends 
from wasting hills of chalk after heavy rains. Land shells so buried 
may retain their color for indefinite periods, as is shown by the state 
of species in the loess of the Rhine, and even in tertiary strata of 
much higher antiquity. 

While a variety of geological monuments are annually discovered 
which attest modern alterations in the level of the land, it is impor- 
tant to remark that new testimony is also daily obtained of the rising 
and sinking of land in our own times. I discussed at some length, 
in my last anniversary address, the evidence for and against the up- 
heaval of the coast of Chili during the earthquake of 1822, a con- 
troverted point to which our attention has lately been again recalled. 
I may remark, however, that since we have ascertained the fact of 
a rise of three, five, and even ten feet in parts of the same country 
in 1835, so distinctly attested by Captain Fitzroy, all doubts enter- 
tained as to the permanent effects of a preceding convulsion are com- 
paratively of small interest. Don Mariano Rivero dissents from the 
opinion that a change of level occurred at Valparaiso in 1822, and 
Colonel Walpde, after seeing the ground and conversing with per- 
sons who were on the spot in 1822, and who still reside there, also 
considers the statement* of a rise to be inaccurate. On the other 
hand Mr. Caldcleugh, who was formerly sceptical on the same point, 
has now come round to the opinion of Mrs. Calcott, (Maria Gra- 
ham,) and believes that an elevation of land did take place. 

Mr. Darwin, whose opportunities of in vestigation both in Chili and 
other parts of South America have been so extensive, thinks it quite 
certain that the land was upheaved two or three feet during the 
earthquake of 1822^ and he met with none of the inhabitants who 
doubted the change of leveL He states that the rise of land, even 
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in the bay of Valparaiso, was far from being uniform, for a part of t 
fort not formerly visible from a certain spot has, subsequently to the 
earthquake, fallen within the line of vision. The roost unequivocal 
proof of a recent rise is drawn from the acorn-shells, Balanidaf 
found adhering to the rock above the reach of the highest tides. 
These were observed by Mr. Darwin sixty miles south of Valpa- 
raiso, and at Quintero, a few miles to the north of it ; but his friend 
Mr. Alison detected them on a projecting point of rock at Valpa- 
raiso itself. ' The attached shells were there seen at the height of 
fourteen feet above high-water mark, and were only exposed upon 
the removal of the dung of birds, by which they would have been 
concealed from ordinary observation. In Mr. Darwin's paper you 
will 6nd many other facts elucidating the rise of land at Valparaiso, 
and he has also treated of the general question of the elevation of the 
whole coast of the Pacific from Peru to Terra del Fuego. Beds of 
shells were traced by him at various heights above the sea, some t 
few yards, others five hundred or even thirteen hundred feet high, 
the shells being in a more advanced state of decomposition in pro- 
portion to their elevation. Mr. Darwin also shows that parallel ter- 
races such as those of Coquimbo, described by Captain Basil Hall 
and others, which rise to the height of three hundred feet and moire, 
are of marine origin, being sometimes covered, with sea-^shells, and . 
they indicate successive elevations. There are also grounds for be- 
lieving that the modem upheaval of land has proceeded not only by 
sudden starts during convulsions of the earth, but also by insensible 
degrees in the intervals between earthquakes, as is now admitted to 
be the case in parts of Norway and Sweden. 

This gradual and insensible rising is supposed to affect, not only 
the region of the Andes, but also the opposite or eastern coast of 
South America, where earthquakes are never experienced : for the 
Pampas of Buenos Ayres bear marks of having risen to their pres- 
ent height during a comparatively modem period, while the coast 
line of the Pacific, or the region of earthquakes and volcanic emp- 
tions, has been the theater of more violent movements. 

It is curious to reflect that if in one portion of a large area of the 
earth's surface a rise of land takes place at the rate of a few inches 
in a century, as around Stockholm, while in another portion of the 
same area land is uplifted about a yard during an equal period, there 
will be caused, if sufficient time be allowed, a group or chain of lofty 
inoantains in one place, andiq the other t low country like the Pam- ' 
pas of South America. 
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Evidence of a sinking down of land, whether sudden or graduaH 
is usually more difBcult to obtain than the signs of uphearal. I shall 
therefore mention some facts which have been lately commmiicated 
to me by Professor Nilsson, from which it appears that Scania, or 
the southernmost part of Sweden, has been slowly subsiding for sev- 
eral centuries, in the same manner as was lately shown to be the 
ease with part of Greenland. In the first place there are no elevated 
beds of recent marine shells in Scania, like those near Stockholm and 
furjther to the north. Linnaeus, with a view of ascertaining whether 
the waters of the Baltic were retiring from the Scanian shore, mea9* 
ared in 1749 the distance between the sea and a large stone near 
Trelleborg. Now Mr. Nilsson informs me that this same stone is a 
hundred feet nearer the water's edge than it was in Linnseus's time, 
or eighty-seven years before. He also states that there is a submer* 
ged peat moss, consisting of land and fresh-water plants, beneath the 
sea at a point to which no peat could have been drifted down by any 
river. But what is still more conclusive, it is found that in sea-porC 
towns, all along the coast of Scania, there are streets below the 
high-water level of the Baltic, and in some cases below the level of 
the lowest tide. Thus when the wind is high at Malmo the water 
overflows one of the present streets, and some years ago some e&- 
cavations showed an ancient street in the same place eight feet be* 
low, and it was then seen that there bad evidently been an artificial 
raising of the ground, doubtless in consequence of that subsidence* 
There is also a street at Trelleborg and another at Skanor a few 
inches below high-water mark, and a street at Ystad is just on a 
level with the sea, at which it could not have been originally built. 
I trust that w^ shall soon receive more circumstantial details of these 
curious phenomena, which are the more interesting because it has 
' been shown that the elevatory movement in Sweden diminishes in 
Intensity as we proceed southward from the North Cape to Stock- 
hdm, from which it 'seems probable that after passing the line or axis 
of least movement, where the land is nearly stationary, a movement 
may be continued in an opposite direction, and thus cause the grad** 
ual sinking of Scania. 

I cannot take leave of this subject without remarking that the 
occurrence in various parts of Ireland, Scotland, and England, of re- 
cent shells in stratified gravel, sand, and loam, confirms the opinion 
which I derived from an examination of part of Sweden, namely, that 
the formations usually called diluvial have not been produced by any 



Digitized by 



Google 



Oeohgical Sodettf of London. lOS 

Tident flood or debacle, or transient passage of the sea over the laod^ 
but by a prolonged submersion of the land, the level of which has 
been greatly altered at periods very modern in our geological chro- 
nology. I now believe that by &r the greatest part of the dispersion 
of-transported matter has been due to the ordinary moving power of 
water, often assisted by ice, and cooperating with the alternate up* 
heaval and depression of land. I do not mean wholly to deny that 
some sudden rushes of water and partial inundations of the se|i have 
occurred, but we are enabled to dispense with their agency more and 
more in proportion as our knowledge increases. 

ORGANIC REMAINS. 

Gentlemen, you have been already informed that the Council 
have this year awarded two Wollaston Medals, one to Captain Proby 
Cautley of the Bengal Artillery and the other to Dr. Hugh Falconer, 
Superintendent of the Botanic Garden at Saharunpore, for their 
researches in the geology of India, and more particularly their dis- 
covery of many fossil remains of extinct quadrupeds at the southern 
feot of the Himalaya mountains. At our last anniversary I took occa- 
9bn to acknowledge a magnificent present, consisting of duplicates 6( 
these fossils, which the Society had received from Captain Cautley, 
and since that time other donations of great value have been trans- 
mitted by him to our museun). These Indian fossil bones belong 
to extinct species of herbivorous and carnivorous mammalia, and to 
reptiles of the genera crocodile, gavial, emys, and trionyx, and to 
* several species of fish, with which shells of fresh-water genera are 
associated, the whole being entombed in a formation of sandstone, 
conglomerate, marl, and clay, in inclined stratification, composing 
a range of hills called the Siwalik, between the rivers Sutledge and 
Ganges. These hills rise to the height of from five hundred to a 
thousand feet above the adjacent plains, some of the loftiest peaks 
being three thousand feet above the level of the sea. 

When Captain Cautley and Dr. Falconer first discovered these 
remarkable retnains their curiosity was awakened, and they felt con- 
vinced of their great scientific value ; but they were not versed in 
fossil osteology, and being stationed on the remote confines of our 
Indian possesions, they were far distant from any living authorities 
or books on comparative anatomy to which they could refer. The 
manner in which they overcame these disadvantages, and the en- 
thusiasm with which they continued for years to prosecute their re- 
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searches when thus isolated from the scieDtific world is truly admira* 
ble. Dr. Royle has permitted me to read a part of their correspon- 
deoce with him when they were exploring the Siwalik mountains, 
and I can bear witness to their extraordinary energy and perseverance* 
From time to time they earnestly requested that Cuvier's works oq 
osteology might be sent out to them, and expressed their disappoint- 
ment when, from various accidents, these volumes failed to arrive* 
The delay perhaps was fortunate, for being thrown entirely upon 
their own resources, they soon found a museum of comparative anat- 
omy in the surrounding plains, hills, and jungles, where they slew the 
wild tigers, bufialos, antelopes, and other Indian quadrupeds, of which 
they preserved the skeletons, besides obtaining specimens of all the 
genera of reptiles which inhabited that region. They were com- 
pelled to see and to think for themselves while comparing and dis- 
criminating the different recent and fossil bones, and reasoning on the 
laws of comparative osteology, till at length they were fully pre- 
pared to appreciate the lessons which they were taught by the works 
of Cuvier. In the course of their labors they have ascertained the 
existence of the elephant, mastodon, rhinoceros, hippopotamus, ox, 
buffiilo, elk, antelope, deer, and other herbivorous genera,. besides 
several canine and feline carnivora. On some of these Dr. Falconer 
and Captain Cautley have each written separate and independent me- 
moirs. Captain Cautley for example, is the author of an article in the 
Journal of the Asiatic Society, in which he shows that two of the 
species of mastodon described by Mr. Cliff are, in fact, one ; the sup- 
posed difference in character having been drawn from the teeth of 
the young and adult of the same species. I ought, to remind you 
that this same gentleman was the discoverer in 1833 of the Indian 
Herculaneum or buried town near Behat, north of Seharunpore, 
which he found seventeen feet below the surface of the country 
when directing the excavation of the Doab Canal.^ 

But I ought more particularly to invite your attention to the joint 
paper by Dr. Falconer and Captain Cautley on the Sivatherium, a 
new and extraordinary species of mammalia, ivhich they have mi- 
nutely described and figured, offering at the same time many profound 
speculations on its probable anatomical relations. The characters 
of this genus are drawn from a head almost complete, found at first 
enveloped in a mass of hard stone, which had lain as a boulder in a 

* Joarn. of Asiatic Society, No9. xxv. and xxiz. 1834. Principles of Geology, 
4th and sobseqaent editions. See Index, Behat. 
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water-course, but after much labor, the covering of stone was success* 
fully removed, and the huge head now stands.out with its two boms in 
relief, the nasal bones being projected in a free arch, and the molars 
on both sides of the jaw being singularly perfect. This individual 
must have approached the elephant in size. The genus Si vatherium, 
say the authors, is the more interesting, as helping to fill up the im- 
portant blank which has always intervened between the ruminant and 
pachydermatous quadrupeds, for it combines the teeth and horns of a 
ruminant, with the lip, face, and probably proboscis of a pachyderm* 
They also observe, that the extinct mammiferous genera of Cuvier 
were all confined to the Pachydermata, and no remarkable deviation 
from existing types had been noticed by him among fossil ruminants, 
whereas the Sivatherium holds a perfectly isolated position, like the 
gira^ and the camels, being widely remote from any other type. 

I have not space to enter upon the warm discussion which has aris*> 
en in France between MM. Blainville and Geoflfroy St. Hikire re- 
specting the amount of analogy which exists between the Sivatherium 
and the Giraffe, but I observe with pleaisure that in the course of that 
controversy those distinguished naturalists do justice to the seal and 
talents displayed by our countrymen Captain Cautley and Dr. Fal- 
coner, and to the services which they have rendered to science. 

While these discoveries were made on the banks of the tributaries 
of the Indus and the Ganges, Mr. Darwin was employed in collecting 
the bones of large extinct mammalia, near the banks of the Rio Plata, 
in the Pampas of Buenos Ayres and in Patagonia. Mr. Owen has 
enabled me to announce to you in a few words some of the most strik- 
ing results which he has obtained from his examination of the speci- 
mens liberally presented by Mr. Darwin to the College of Surgeons, 
and of which casts will soon be made for our own and other public 
museums. In the first place, besides a cranium with teeth of the 
Megatherium, Mr. Darwin has brought home portions of another an- 
imal as large as an ox, and allied to the Megatherium. Fragments 
of its armor are preserved, as well as its jaws, femur, and other bones. 
There is also a third creature of the order Edentata, and belonging 
to this same family of Dasypodids, in the shape of a gigantic Arma- 
diik), as large as a Tapir. Of the ruminant order there is also a no 
less remarkable representative in the remains of a gigantic Llama from 
the plains of Patagonia, which must have been as large as a camel 
and with a longer neck : and lastly, of the Rodentia there is the trtw 
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Ritifn of a huge animal of the size of a rhioocerosi with some modi** 
fication in the rorm of the skull resembling that in the Wombat. 

These fossils, of which a description will shortly be given to the 
Society by Messi^. Clift and Owen, establish the fact that the pe* 
culiar type of organization which is now characteristic of the South 
American mammalia has been developed on that continent for a long 
period, sufficient at least to allow of the extinction of many largOx 
species of quadrupeds. The family of the armadillos is now exclu- 
sively confined to South America and here we have from the same 
oountry the Megatherium^ and two other gigantic representatives of 
the same family. So in the Camelidae, South America is the sole 
province where the genus Auchenia or Llama occurs in a livint^ 
state, and now a much larger extinct species of Llama is discovered. 
Lastly, among the rodents, the largest in stature now living is the 
Capybara, which frequents the rivers and swamps of South America 
and is of the size of a hog. Mr. Darwin now brings home from the 
same continent the bones of a fossil rodent not inferior in dimensions 
to the rhinoceros. 

These factis elucidate a general law previously deduced from the 
relations ascertained to exist between the recent and extinct quadru* 
peds of Australia ; for you are aware that to the westward of Syd- 
ney on the Macquarie River^ the bones of a large fossil kangaroo 
and other lost marsupial species have been met with in the ossifer-* 
Qtts breccias of caves and fissures. ' 

A cavern has lately been examined at Yealm Bridge, six miles 
south-east from Plymouth, by one of our members, Lieut. Col» 
Mudge, R. E., from whose account it appears that the bones of hy- 
enas are very numerous there. They are associated with those of 
the elephant, rhinoceros,. horse, and other animals usually found in 
oaves. The number of fossil Carnivora, such as the hyena, wolf, 
foxj and bear, which have now been met with in districts of cavern- 
ous limestone in Great Britain, is so great, that we are the more 
struck with the rarity and general absence of such remains in sur- 
rounding and intervening districts, over which the same beasts of prey 
must have ranged. The Pachydermata, as the elephant, rhinoceros/ 
and hippopotamus, are often discovered in ancient alluvial or flu- 
vifttile deposits ; but had there been no caves and fissures we should 
scarcely have obtained any information respecting the existence of 
lioDf , tigers, hyenas, and other beasts of prey which inhabited the 
country at the same period. 
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The remains of at least two distinct Saurian animals have beeh 
discovered by Dr. Riley and Mr. Samuel Stutcbbury, in the dokv 
mitic conglomerate of Durdbam Down near Bris^tol. They are al- 
lied to the Iguana and Monitor, but the teetfa, vertebne, and other 
bones exhibit characters by which they are seen to be generieally 
distinct from all existing reptiles. They are particularly deserving 
of your attention as occulting in the bottom of the magnesian lime- 
;8tone formation, the oldest strata in which the bones of reptiles bare 
as yet been found in Great Britain. The roost ancient examples of 
fossil reptiles known on the continent of Europe, occur also in the 
izecbstein of Germany, a formation of about the same age. 

I alluded last year to a memoir of Sir Philip Egerton's, in wbieh 
be pointed out some peculiarities in the structure of the cervical 
vertebrae of the Ichthyosaurus. He has now proved that in all the 
species of this genus there are three accessory bones, which he pro- 
poses to call, from their shape and position, subvertebral wedge 
bones. They are supplementary to the atlas, axis, and third ver- 
tebra of the neck, and seem to have escaped the observaticm of Cu- 
vier and other osteologists. 

Mr. Lewis Hunton has communicated to the Society an elaborate 
account of a section of the upper lias and marlstone in Yorkshire^ 
showing that different beds in those formations, are charactericed bf 
particular species of Ammonites and other Testacea, each species 
having a limited vertical range. His observations are valuable not 
only as illustrating the distribution of fossils on the coast near Whitby, ' 
but also as- furnishing a point of comparison between that district 
and many others in Great Britain. Mr. W. C. Williamson of Mas'- 
chester has had the same object in view in studying tbe fossils d 
the oolitic formations of the coast of Yorkshire, and informs us, at 
the result of his patient investigation, that although certain assem*- 
blages of fossils abound in particular subdivisions of the oolite, many 
species range from the lowermost to nearly the highest beds. This 
inference is confirmed when we compare the lists drawn up by Mn 
Williamson, and those published by Prof. Phillips and other com* 
petent authorities. Thus some of the shells of the inferior oolite» 
mentioned in Mr. Williamson's list {Tr^onia gibboia^ for example,) 
occur also in the Portland stone of Wiltshire ; another, as (htrem 
-Marshii^ is characteristic of the combrash in the same county; 
others pass downwards to the lias, as Orbiada reflexa and Ammont 
diet striatulus. If you consult the tables of organic remains whidi 
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Dr. FitloD has anoexed to his excellent monograph on the strata 
bebw the chalk, just published in our Transactions, (2nd Series, vol. 
ir. part 8.) you will see that a considerable number of shells pass 
fifom the upper oolitic groups into the green-sand* We are not to 
conclude from these facts that certain sets of fossils may not serve as 
good chronological tests of geological periods, but we roust be can- 
tious not to Attach too much importance to particular species, some 
of which may have a wider, others a more limited vertical range. 
'The phenomena alluded to are strictly analogous to those with which 
we are familiar in the more modern deposits where different tertiary 
formations contain some peculiar Testacea, together with others 
common to older or newer groups, or where shells of species now 
living in the sea are associated with others that are extinct. 

An assemblage of fossil shells has been presented to our museum 
by Mr. J. Leigh and Mr. J. W. Binney, found at Collyhurst near 
Manchester, in red and variegated marls, which were referred by 
them at first to the upper division of the new red sandstone group ; 
but Professors Sedgwick and Phillips consider them to be a red and 
, variegated deposit, belonging to the magnesian limestone series. As 
these fossils are new and characteristic of a particular subdivision of 
the beds between the lias and coal, it is to be hoped that they wiH 
soon be described and figured. 

The petrifaction of wood, and more especially its silicification stiH, 
continues to present obscure problems to the botanist and chemist. 
The first step towards their solution will probably be made by care*' 
lully examining vegetables in different stages of petrifaction, and 
with this view Mr. Stokes has procured several specimens of wood, 
partly mineralized and partly not. Among these is a piece found ia 
an aacient- Roman aqueduct in Westphalia, in which some portions 
are converted iato spindle-shaped bodies consisting of carbonate of 
lime: while the rest of the wood remains in a comparatively on* 
changed state. The same author has pointed out cases both of sili- 
ceous and calcareous fpssiis, where the lapidifying process must have 
commenced at a number of separate points, so as to produce spheri- 
cal or fusiform petrifoctions^ independent of each other, in which the 
woody structure is apparent, while in the intervening spaces the 
wood has decayed, having after pcfooval been replaced by mineral 
matter. In some petrifactions, the most perishable, in others the 
most durable poitioos of plants are preserved, variations which 
Awbtless depend on the time when the mineral matter was supplied. 
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If introduced immediately on the first commencement of decompost* 
tion, then the most destructible parts are lapidified,, while the more 
durable do not waste away till afterwards, when the supply had (ailed, 
md so never become petrified. The converse of these circumstances 
gives rise to exactly opposite results. As to the manner in wbiclr 
the minutest pores and fibres discoverable by the microscope, even 
the spiral vessels themselves, can be turned into stone, or have their 
forms faithfully represented by inorganic matter, no satisfactory ex* 
phnation has ever yet been offered. In considering, however, thb 
question, you will do well to consult the important suggestion which 
a celebrated chemist, our late lamented Secretary, Dr. Tmrner, ha# 
thrown out on the application of chemistry to geology. He reminds 
as that whenever the decomposition of an organic body has begun, 
the elements into which it is resolved are set free in a state peculiarly 
adapting them to enter into new chemical combinations. They are 
in what is technically termed a nascent state, the constituent mole* 
coles being probably of extreme smallness and in a fluid or gaseous 
form, ready to obey the slightest impulse of chemica! affinity, so 
that if the water percolating a stratum be charged with mineral in- 
gredients, and come in contact with elements thus newly set free, a 
mutual action takes place, and new combinations result, in the course 
of which solid particles are precipitated so as to occupy the place 
left vacant by the decomposed organic matter. In a word, M the 
phenomena attendant on slow putrefaction must be studied whenever 
we attempt to reason on the conversion of fossil bodies into stone; 
and in regard to silicification. Dr. Turner has shown how great a 
quantity of silex is set free as often as felspar decomposes, and Iiow 
abundantly siliceous matter may be imparted from this source alone 
to running water throughout the globe. 

As I have mentioned the name of Dr. Turner, I cannot pass on 
without an expression of sorrow for the untimely death of that ami- 
able and distinguished philosopher. Mr. Whewell in most feeKng 
terms alluded this morning at the general meeting to this melancholy 
event, which is too recent and too painful to myself and others to 
allow me now to dwell longer upon it. 

Before quitting the subject of vegetable petrifactions, I ought to 
mention a memoir just published, by Mr. H. R. Goppert, Professor 
of Botany at Breslau, " On the various Conditions in which Fossil 
Plants are found, and on the Process of Lapidification."* He has 

♦ Poggcndorff, Annalen der Physik und C hemic, vol. xxxviii. part 4. Leinsic, 
1838. 
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JDSlituted a series of most curious experiments, and his success in 
{NToducing imitations of fossil petrifactions bas been very remarkable* 
I have only space to allude to one or two examples. He placed 
recent ferns between soft layers of clay, dried these in tbe shade^ 
'Cnd then slowly and gradually heated them, till they were red hot« 
Tbe result was the production of so perfect a counterpart of fossil 
plants as might have deceived an experienced geologist. According 
to the different degrees of heat applied, the plants were obtained u» 
a brown or perfectly carbonized condition, and sometimes, but more 
rarely, they were in a black shining state, adhering closely to the 
byer of clay. If the red heat was sustained until all the organic 
matter was burnt up, only an impression of the plant remained. 

The same chemist steeped plants in a moderately strong solution 
of sulphate of iron, and left them immersed in it for several days- 
until they were thoroughly soaked in the liquid. They were then 
dried and kept heated until they would bo longer shrink in volume,, 
and until every trace of organic matter had disappeared. On eool**^ 
^ ing them he found that the oxide formed by this process bad taken 
the form of tbe plants. Prof. Groppert then took fine vertical slices 
of the Scotch fir, Pimu sylvestri9, and treated them in the same 
way; and so well were they preserved, that, after heating, the dot-- 
ted vessels so peculiar to this family of plants were distinctly visible* 
A variety of other experiments were made by steeping animal and 
vegetable substances in siliceous, calcareous, and metallic solutions^ 
and all tended to prove that the mineralization of organic bodies can 
ke carried much farther in a short time than had been preniously 
supposed. 

These experiments seem to open a new field of inquiry,, and willV 
I trust, soon be repeated in this country. In endeavoring^ however^ 
to verify them, the greatest caution will be required, or we may 
easily be deceived. We must ascertain, for example^ wkh certainty 
that every particle of animaV or vegetable matter is driven off before 
we attempt to determine the full extent to which mineralization 
roi^ have proceeded. Prof. Goppert is doubtless aware that conif^ 
erous wood may be burnt and reduced to charcoal, and after having: 
' been kept for some time at a red heat, will continue to exhibit, oo 
'b^ng cooled, tbe discs or reticulated structure to wbkb be alludes* 
If, therefore, some small particles of carbon remain in tbe midst 
of the oxide of iron, such portions may retain traces of the vessels 
peculiar to coniferous wood ; and an observer not on his guard, might 
infer that the same structure was preserved throughout the mass. 
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lo my last adfkess^ I alluded to Mr. Lonsdale's detection of vast 
numbers of microscopic corallines and roinute shells in the substance 
of the white chalk of various counties in England, where this rock 
iiftd not been suspected pf consisting of recognizable organic bodies. 
I cannoC deny myself the pleasure of mentioning the still more sin* 
gular and unexpected facts brought to light during the last year, by 
Prof. Ebrenberg of Berlin, respecting the origin of tripoli. 1 need 
scarcely remind you, that tripoli is a rock of homogeneous appear* 
ance, very fragile and usually fissile, almost entirely formed of flinty^ 
and which was called polir-schiefer, or polishing slate, by Werner, 
lieing used in the arts for polishing stones or metals. There have 
been many speculations in regard to its origin, but it was a favorite 
theory of some geologists that it was a siliceous shale hardened by 
heat. The celebrated tri[>oli of Bilin in Bohemia consists of sili-^ 
ceoits grains united together without any visible cement, and is so 
abundant that one stratum is no less than fourteen feet thick. After 
a minute examination of this as well as of the tripoli from Plaoits 
IB Saxony, and anmher variety from Santa Fiora in Tuscany, and 
one from the Isle of France, Ehrenberg found that the stone is 
wholly made up of millions of siliceous cases and skeletons of micro* 
scopic animalcules. It is probably known to you, that this distin-> 
guished physiologist has devoted many years to the anatomical in- 
vestigation of the infusoria, and has discovered that their internal 
structure is often very complicated, that they have a distinct musculap 
and nervous system, intestines, sexual organs of reproduction, and 
that some of them are provided with siliceous shells, or cases of pure 
silex. The forms of these durable shells are very marked and vari- 
ous, but constant in particular genera and species. They are almost 
ineonoeivabiy minute, yet they can be clearly discerned by the aid 
of a powerful microscope, and the fossil species preserved in tripoli 
are seen to exhibit in the family Bacillaria and some others the 
same divisions and transverse lines which characterize the shells of 
living infusoria. 

in the Bohemian schist of Bilin, and in that of Planitz in Saxony, 
both of tbem tertiary deposits, the species are fresh*water, and are 
all extinct. The tripoli of Cassel appears to be more modern, and 
the infusoria in that place, which are also fresh-water, are some of 
tkem distinctly identical with living species, and others not. In the* 
tripoli brought from the Isle of France, the cases or shells all belong 
i» wellJcnown recent marine species. 
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The flinty shells of which we are speaking although hard are very 
fragile, breaking like glass, and are therefore admirably adapted 
when rubbed for wearing down into a fine powder fit ibr polishing the 
8arfiK:e of metals. It is difficult to convey an idea of their extreme 
minuteness, but I may state that Ehrenberg estimates that in the 
Bilin tripoli there are 41,000 millions of individuals of the QaUUh' 
neUa disiam in every cubic inch of stone. At every stn^e there- 
ibre of the polishing stone we crush to pieces several thousands if 
not myriads of perfect fossils. 

Gentlemen, — Although I have already extended this address be- 
yond the usual limits, I cannot conclude without congratulating you 
on the appearance of I)r. Buckland's Bridgewater Treatise, a work 
in the execution of which the author has roost skilfully combined 
several distinct objects. He has briefly explained the manner in 
which the materials of the earth's crust are arranged, and the evi- 
dence wHich that arrangement affi>rds of contrivance, wisdom, and 
feresigbt. He has also given us a general view of the principal Acts 
brought to light by the study of organic remains ; thus contributing 
towards the filling up one of the greatest blanks which existed in the 
literature of our science, while at the same time he has pointed out 
the bearing of these phenomena on natural theology. 

He has shown that geology affords one kind of testimony perfectly 
dstincC from natural history, of the adaptation of particular means 
and fixces to the accomplishment of certain ends for which the 
habitable globe has been framed. These proofs are illustrated in 
the author's chapters on the origin and mechanism of springs, on the 
distribution of metallic and other minerals in the earth, and the posi- 
tion of coal in stratified rocks. In reference to these points it is de* 
monstrated that some even of the' most irregular forces have produ- 
ced highly beneficial results, in modifying the subterranean economy 
of the globe. But I shall not dwell on this part of the Treatise, but 
pass on at once to that which constitutes the body of the work, and 
which relates to paleontology. 

In considering this department, the number and variety of objects 
which offer themselves to the naturalist are so great, that the choice 
was truly embarrassing. Dr. Buckland has judiciously selected a 
few of the most striking examples from each of the great classes of 
organic remains, and when speaking of extinct animals, has explained 
the method by v/hich the anatomist and physiologist have been able 
to restore the organization of the entire individual, by reasoning fipom 
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the evidence afforded by a few booes or other relics preserved in a 
fossil state. He has described the parts of the living animal or plaat 
most nearly analogous to those which are found buried in the earth, 
usually illustrating by figures the distinctness and at the same time 
th^ resemblance of the recent and extinct species, showing that all 
are parts of one great scheme, and that the lost species even supply 
liiiks which are wanting in the existing chain of animal and vegetable 
creation. 

It is impossible to read the account given of the Megatherium, 
and to contrast it with that drawn up by Cuvier of the same species, 
without being struck with the increased interest and instruction, and 
the vast accession of power derived from viewing the whole mechan- 
ism of the skeleton in constant relation to the final causes for which 
the difi^rent organs were contrived. 

The chapter on saurian and other reptiles has afforded the Pro- 
fessor another bebutiful field for exemplifying the infinite variety of 
mechanical contrivances and combinations of form and structure 
which the fossil representatives of that class exhibit. 

The account also of the Cephalopodous Moliusca, so many thou- 
sands of which are scattered through the strata, and which until very 
recently have presented so obscure a problem to the naturalist, is full 
of original observation. The history of the animals which formed 
the Belemnites, of which it appears that nearly one hundred species 
are now known, and the proofs adduced that they were provided 
with ink-bags like the cuttle-fish, the description also of the fossil 
pen-and-ink fish, or Loligo, and other sections of this part of the 
Treatise^ , carry our information respecting the family of naked Ce- 
phalopods much farther than was ever attempted in any previous 
work. Nor should I omit to mention the exposition of an ingenious 
theory for the use of the siphuncle and air-chambers of the Ammo- 
nite, which, whether confirmed by future examination or not, be- 
comes in the author's hands the means of conveying fo the reader a 
clear and well-defined notion of the varied forms and complicated 
structure of these shells, and of awakening a lively desire to under- 
stand their singular organization. 

I may also recall to your notice the just and striking manner in 
which certain physical inferences are drawn from the conformation of 
the eyes of extinct Crustacea, such as the Trilobite. The most deli- 
cate parts of these organs are sometimes found petrified in rocks of 
high antiquity, and it is justly observed, that such optical instru- 

VoL. XXXHI.— No. 1. 15 



Digitized by 



Google 



114 Geological Soeiettj of London, 

meats give iDforaiation regarding the condition of the ancient sea 
and ancient atmosphere, and the relations of both these media to 
light. The fluid in which these marine animals lived at remote pe- 
riods must have been pure and transparent to allow the passage of 
light to organs of vision resembling those of living Crustaceans ; and 
this train of reasoning naturally leads us still further, and to more 
important consequepces, when we reflect on the general adoption of 
the undulatory theory of light, and the connexion between light, 
heat, electricity, and magnetism. 

I have heard it objected, that the zoologist and botanist had al- 
ready advanced such abundant proofs of design in the constructioD 
of living animals, and plants, that the auxiliary evidence of palseon- 
tology was useless, and that to appeal to fossils in support of .the same 
views was to add weaker to stronger arguments. In the living ani- 
mal, it is said, we can study its entire organization, observe its habits, 
see the manner in which it applies each organ, and so verify with 
certainty the ends for which any particular member was formed and 
fashioned. But in the case of the fossil, we have first to infer the 
greater part of the organization from such parts as alone remain, 
and then further to infer from analogy the habits and functions dis- 
charged) and lastly the former conditions of existence of the crea- 
tures so restored. If then we occasionally fall into error when spec- 
ulating on the use of the organs of living species, how much more 
easily may we be deceived in regard to the fossil ! 

In answering this objection, it cannot be denied that the data sup- 
plied by palaeontology are less complete ; but they are nevertheless 
abundantly sufficient to establish a very close analogy between ex- 
tinct and recent species, so as to leave no doubt on the mind that the 
same harmony of parts and beauty of contrivance which we admire 
in the living creature has equally characterized the organic world at 
remote periods. If this be granted, it is enough ; the geologist ean 
then bring new and original arguments from fossil remains to bear 
on that part of natural theology which seeks to extend and exalt 
our conceptions of the intelligence, power, wisdom, and unity of 
design manifested in the creation. 

It can now be shown that the configuration of the earth's surface 
has been remodelled again and again ; mountain chains have been 
raised or sunk, valleys have been formed, again filled up, and then 
re-excavated, sea and land have changed places, yet throughout all 
these revolutions, and the consequent alterations of local and gene- 
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ral climate, animal and vegetable life has been sustained. This ap- 
pears to have been accomplished without violation of those laws now 
governing the organic creation, by which limits are assigned to the 
variability of species. There are no grounds for assuming that spe- 
cies had greater powers of accommodating themselves to new cir- 
cumstances in ancient periods than now. The succession of living 
beings was continued by the introduction into the earth from time to 
time of new plants and animals. That each assemblage of new spe- 
cies was admirably adapted for successive states of the globe, may 
be confidently inferred from the fact of the myriads of fossil remains 
preserved in strata of all ages. Had it been otherwise, had they 
been less fitted for each new condition of things as it arose, they 
would not have increased and multiplied and endured for iodefioite 
periods of time. 

Astronomy had been unable to establish the plurality of habitable 
worlds throughout space, however favorite a subject of conjecture 
and speculation ; but geology, although it cannot prove that other 
planets are peopled with appropriate races of living beings, has de- 
monstrated the truth of conclusions scarcely less wonderful, the ex- 
istence on our own planet of many habitable surfaces, or worlds as 
they have been called, each distinct in time, and peopled with its 
peculiar races of aquatic and terrestrial beings. 

Thus as we increaseour knowledge of the inexhaustible variety 
displayed in living nature, and admire the infinite wisdom and power 
which it displays, our admiration is multiplied by the reflection that 
it is only the last of a great series of pre-existing creations of which 
we cannot estimate the number or limit in past time. 

All geologists will agree vrith Dr. Buckland, that the most per* 
feet unity of plan can be traced in the fossil world throughout all the 
modifications which it has undergone, and that we can carry bslck 
our researches distinctly to times antecedent to the existence of man. 
We can prove that man had a beginning, and that all the species 
now contemporary with man, and many others which preceded, had 
also a beginning ; consequentlj^ the present state of the organic world 
has not gone on from all eternity as some philosophers had main- 
tained. 

But when conceding the truth of these propositions', t am pre- 
pared to contest another doctrine which the Professor advocates, 
namely, that by the aid of geological monuments we can trace back 
the history of our terraqueous system to times anterior to the first 
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creation of organic beings. If it was reasonable that Hntton should 
in bis time call in question the validity of such a doctrine, whether 
fiiunded on the absence of organic remains in strata called primary or 
in granite, still more are we bound, after the numerous facts brought 
to light by modem geology, to regard the opinion as more than ques^ 
tionable. I observe with pleasure that Dr. Buckland broadly as- 
sumes what I have elsewhere termed the metamorphic theory, having 
stated in hb 6th chapter that beds of mud, sand, and gravel, depos- 
ited at the bottom of ancient seas, have been converted by beat and 
other subterranean causes into gneiss, mica slate, homU^ade slate, 
day slate, and other crystalline schists. But if this transmutation 
be assumed, it must also be admitted that the obliteration of the or- 
ganic remains, if present, would naturally have accompanied so en- 
tire a change in mineral structure. The absence, then, of organic 
fossils in crystalline stratified rocks, of whatever age, affords no pre- 
sumption in favor of the non-existence of animals arrd plants at re- 
mote periods. 

The author, however, in another part of his Treatise contends, 
that even if the strata called primary once contained organic re- 
mains, there is still evidence in the fundamental granite of an ante- 
cedent universal state of fusion, and consequently a period when the 
existence of the organic world, such as it is known to us, was im- 
possible. There was, he says, one universal mass of incandescent 
elements, forming the entire substance of the primeval globe, wholly 
incompatible with any condition of life which can be shown to have 
ever existed on the earth.* Believing as I do in the igneous origin 
of granite, I would still ask, what proof have we in the earth's crust 
of a state of total and simultaneous liquefaction either of the gra- 
nitic or other rocks, commonly called plutonic ? Alt our evidence, 
on the contrary, tends to show that the formation of granite, like the 
deposition of the stratified rocks, has been successive, and that dif- 
ferefnt portions of granite have been in a melted state at distinct and 
often distant penods. One mass was solid, and bad been fractured 
before another body of granitic matter was injected into it, (»r through 
it in the form of veins. In short, the universal fluidity of the crys- 
talline foundations of the earth's crust can only be understood in the 
same sense as the universality of the ancient ocean. All the land 
has been under, water, but not all at one time ; so all the subterra- 
nean unstratified rocks to which man can obtain access have been 
melted, but not simultaneously. 

* Backland's Bfidgewater Treatise, vol. 1. p. 55: 
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Nor can we affirm that the oldest of the unstratiGed rocks hith- 
erto discovered is more ancient than the oldest stratiGed formatioDs 
known to us ; we cannot even decide the relations in point of age of 
the most ancient granite to the oldest fossiliferous beds. •* 

But why, I may asik, should man, to whom the early history of 
his own species and the rise of nations presents so obscure a prob- 
lem, feel disappointed if he fail to trace back the animate worid to 
its first origin ? Already has the beginning of things receded be- 
fore our researches to times immeasurably distant. Why then, after 
wandering back in imagination through a boundless lapse of years, 
should we expect to find any resting-place for our thoughts, or hope 
to assign a limit to the periods of past time throughout which it has 
pleased an omnipotent and eternal Being to manifest his creative 
power ? I 

But it is not my intention to advert now to these and other points 
on which I happen to differ from Dr. Buckland. 1 would rather 
express the gratification I feel in finding myself in perfect accord- 
ance with him on so many subjects. His work is admirably adapted 
to convey instruction on organic remains, and other departments of 
geology, both to beginners and to those well versed in the science, 
and is characterized throughout by a truly philosophical spirit, which 
betrays no desire to adhere tenaciously to dogmas impugned or re- 
futed by the modem progress of science. On the contrary, the au- 
thor has abandoned several opinions which he himself had formerly 
advocated ; and although still attached to the theory which teaches 
the turbulent condition of the* planet when the lias and other fossil- 
iferous rocks were formed, and the general insufficiency of existing 
causes to explain the changes which have occurred on the earth, he 
yet refers in almost all parts of his book to the ordinary operations 
of nature to explain a variety of phenomena once supposed to be* 
the result of causes different in kind and degree from those now 
acting. 

I have now. Gentlemen, only to offer you my acknowledgments 
ibr the high honor conferred upon me by my election to fill ihe Presi- 
dent's chair for the last two years ; and it is a source of great satis- 
faction to me to feel assured of the continued prosperity and useful- 
ness of the association when I resign my trust into the hands of a 
successor so distinguished for his zeal, talents, and varied acquire- 
ments as Mr. Whewell. 
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Art. VIII. — Experiments in Electro-Magnetism; by Dr. Charles 
G. Page, of Salem, Mass. 

TO PROFESSOR 6ILLIMAN. 

Dear Sir — I notice in the July No. of the Franklin Institute 
Journal, an announcement of the discovery of the thermo-electric 
spaf*k by an Italian philosopher, and also the subsequent exhibition 
of the spark by Prof. Wheatstone to Faraday and others ; the date 
of the discovery is not given. On referring to my notes I find that 
I obtained the spark in August last, but not the shock. The spark 
and shock were both obtained Dec. 2d, 1836, and exhibited to a 
number of frieods, and announced in your last No. It appears that 
the European philosophers have not yet obtained a current of suf- 
ficient magnitude to afford a shock by the multiplier, although they 
use in the experiment a great number of pairs. In my experiment 
only a single pair is used either of bismuth and iron, bismuth and 
zinc, or bismuth and antimony, and yet the induced or lateral shock 
given by the multiplier is very distinct by acupuncture. The par- 
ticular arrangement of the thermo-electric elements to produce such 
powerful effects, I do not wish to describe at present, as I hope ere 
long to announce it as a substitute for galvanic batteries in many 
experiments. 

On the disturbance of Molecular forces by Magnetism. 

A short article on this subject appeared in the last No. of this 
Journal, under the caption Galvanic Music. The following experi- 
ment, (as witnessed by yourself and others not long since,) affords a 
striking illustration of the curious fact, that a ringing sound accom- 
«panies the disturbance of the magnetic forces of a steel bar, provided 
that bar is so poised or suspended as to exhibit acoustic vibrations. 
An electro-magnetic bar four and a half inches in length, making five 
or six thousand revolutions per minute near the poles of two horsie 
shoe magnets properly suspended, produces such a rapid succession 
of disturbances, that the sound becomes continuous, and much more 
audible than in the former experiment, where only a single vibration 
was produced at a time. 

On the application of Electro-Magnetism as a moving power. 

Late in the fall of last year, (November,) I commenced the inves- 
tigation of this subject, not knowing that any thing more had ever 
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been effected than what appeared in an instrument before me at that 
time, viz. Ritchie's revolving galvanic magnet, which consists of a 
horizontal bar of soft iron covered with copper wire, the ends of the 
wire descending into mercury cells. This instrument was the basis 
of my pursuit. Finding that this bar never attained its maximum 
velocity, from the occasional unioa of the battery poles, I soon reme- 
died this defect by a contrivance, wherein the bar moved vertically, 
* and the mercury cells were entirely independent of each other. The 
instrument thus improved became an interesting and useful piece 
of apparatus, and is in fact the revolving interruptor described and 
figured in the last No. of the Journal. The stationary magnets, 
instead of being single contrary poles, at opposite sides of the circle 
described by the bar, were multiplied so as to form an entire circle 
of poles, with the exception of .an inch on each side between the 
opposite poles. The magnets were short bars arranged in the form 
of a cylinder, somewhat like the staves of a barrel, and the poles 
not in use were united by armatures of soft iron. The velocity of 
this model ws^s very great, but I found the scattering and oxidation 
of the mercury a great inconvenience and soon substituted for it solid 
conductors. The wires on the bar had their similar ends united by 
single wires, which were brought down and soldered by cylindrical 
segments of metal, firmly fixed upon, but insulated from the axis. 
These segments, representing the ends of the wires covering the re- 
volving bars, were insulated from each other by pieces of horn or 
ivory. Two wires connected with the poles of the battery pressing 
against these segments with a spring, furnished sufficient metallic 
contact to ensure the passage of the galvanic current through the 
wires from end to end. As the segments revolved, they presented 
opposite ends of the wires to the fixed battery wires and thus the 
poles were changed.^ But the most important discovery in relation- 
to the application of this power, is the following, viz. the admissi- 
bility of oil between the solid conducting surfaces. After the ma- 

♦ Before the appearance of the April No. of this Journal, in which Davenport's 
machine was partly described, I addressed a letter to Prof SilUman, to learn if he 
was aware of any experiments of the kind hitherto made. His answer was, " the 
b^t information yon can have on this subject, will be embodied in the coming No. 
of the Journal." The Journal appeared with a description of Davenport's ma- 
chine, but the mode of making, battery connection and changing poles was reserv- 
ed, and until within a short time since, I supposed that mercury was the medium. 
Finding lately that he used dragging wires upon scmizones of metal, I have se- 
c^red the above arrangement to myself by patent. 
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chine had revolved for a time, I found it necessary to free the re- 
volving segments, (or discs they may be called,) from oxide, even 
when it was made of silver, gold or platinum. Amalgamating the 
surfaces, the oxide collected with still greater rapidity. It occurred 
to me that if the interposition of oil or naphtha would not interrupt 
the current, the oxidation of the rubbing surfaces might be entirely 
prevented. On trying oil I was agreeably surprised to find that the 
current was not only not interrupted when the pressure of the inetals 
was very slight, but that it passed with greater certainty, and enban* 
ced the operation of the machine six fold. It appears that oil more 
than compensates for its non-conducting property, by keeping the 
surfaces free from oxide. 

This discovery will prove of vast importance in the laboratory, as 
it will dispense with the use of mercury in many experiments, and 
prevent the constant necessity of amalgamating and cleaning conduc- 
tors. Having attained such an advantage in small models, 1. pro- 
ceeded to the construction of a large one. The revolving bars are 
a foot in length and weigh together ten pounds. They are disposed 
at right angles on the same axis, but revolving in opposite ends of 
the cylinder of magnets. With steel magnets its power is very great ; 
but with galvanic magnets its power is sufficient to carry a machine 
for covering copper wire with cotton ; and with the addition of more 
coils of wire, might doubtless be made to turn a large lathe. Now 
although it is certain that machines of this description may be applied 
to a considerable extent, yet it is evident that their power is limited. 
These and all other similar machines must be liable to the objection, 
that their magnetic forces cannot be made commensurate with their 
size and weight. This objection I have surmounted, (as far as the- 
ory and a small model afford proof,) by the following arrangement. 
Instead of extending large bar magnets through the whole diameter 
of the circle, I have horse shoe magnets carried near to the circum- 
ference of the circle. They are arranged on arms or radii like the 
spokes of a wheel, and both poles of each horse shoe are in opera- 
tion at once. They each change their poles four times in each rev- 
olution, and the change is effected as before by revolving segments 
or discs. From the great success of a small model on this plan, I 
have commenced and now nearly finished an engine on a grand 
scale ; from which I expect great power. The revolving apparatus 
weighs nearly a hundred pounds. If its power should be in pro- 
portion to that of the small model, it' must exceed one horse. 

Salem, August 15, 1837. 
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Art. IX. — Remarks on the Rocks of New York; by Prof. C. 

Dewey. 

TO PROFESSOR SILLIMAN. 

The opinion seems to be prevailing that the rocks of this section 
of our country are chiefly transition. A great portion had been 
ranked among the secondary. For this there was, a natural reasoui 
viz. the horizontal position of the strata, and the general appearance 
of the rocks so diverse fron those of primitive countries; especially, 
as the fossils were not understood. As early however as 1829, Prof. 
Vanuxem stated his conviction that these rocks are transition,* and 
in BakewelPs Geology, republished in the same year, you remark in 
the " Outline," p. 55, upon the rocks of Lockport and Niagara, that 
^* there is a strong approximation to the transition character.'^ This 
is now well ascertained in relation to rocks much below those in their 
geological relations. Besides the evidence offered in this Journal for 
last January, by Dr. Hayes, of Buffalo, and in the Geological Report 
of this State to the Legislature last winter, I propose to present that 
which has occurred to me. The subject was pressed upon my at- 
tention soon after ray removal to this city last year, by considering 
the , position of the coal mines in Pennsylvania and Ohio, and the 
strongly bituminous odor of the rocks in the calciferous slat§ of 
Eaton, and the appearance of bituminous shale in the strata above 
this. 

The dip of the strata towards the south over a great extent of 
this State and Ohio and the western part of Pennsylvania, would 
carry the saliferous rock of Eaton and several of his incumbent strata 
far beneath the rocks in Pennsylvania and Ohio, which have the 
same relative elevation above the sea. As we pass from Lake On- 
tario, south and west, strata after strata lie upon each other in suc- 
cessive elevations, all having their dip towards the south, and with 
nearly the same inclination. Along the Genesee river it is one foot 
in eighty to one hundred feet. If we call it only one in a hundred, 
in fifty miles, which is less than the distance to the southern boundary 
of the State, the dip would place the rocks two thousand six hundred 
and forty feet or half a mile below their relative situation near Lake 
Ontario. 

* See Am. Jour. Vol. xvi. p. 254. See also Bake well's. Geology, 3d Am. Ed. 
p. 369. 

Vol. XXXIIL— No. I. 16 
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The surveys for canals and railroads, presented in various reports 
of the engineers, show us the relative situation of the strata at vari- 
ous places. 

Feet. 

Lake Erie is above the level of tide water, . . . 570 
Top of Niagara falls below Lake Erie, .... 66 

Water of the canal at Rochester below Lake Erie, . . 64 

Bottom of falls at Niagara, (160 feet,) below Lake Erie, . 226 
From bottom of falls to Lewiston, .... 104 

Lake Ontario is below Lake Erie, • . • . 330 

Top of falls at Rochester below water of the canal, . . 31 

do. do. falls of Niagara, . • 83 

Canal at Rochester above Lake Ontario, . . . 266 

Summit level of Genesee and Olean Canal is above the canal 

at Rochester, • . 950 

The hills near it are several hundred feet higher. 

Allegany river at Olean above canal at Rochester, . • 900 

Ohio river at Pittsburgh is below Olean, . . . 650 

do. do. / above canal at Rochester, . . 250 

do. do. Lake Erie, • • . 186 

Coal at Pittsburgh above the Ohio, .... 329 

do. do. Lake Erie, .... 515 

do. do. canal at Rochester, . . . 579 

do. do. Lake Ontario, . . . 845 

Ohio at Little Beaver river, near west line of Pennsylvania, is 

above Lake Erie, 75 

Coal near Little Beaver above Lake Erie, . . . 412 
Elevation of hill above the coal, . . . . . 80 

do. this coal bed above canal at Rochester, • 476 

Passing from the Catskill range over its graywacke to the salif" 
erous rock of Eaton, which shows itself east of Utica and extends 
westward to Niagara, lying under all the rocks of this extended dis- 
trict, the location requires it to be the old red sandstone of European 
geologists. It contains abundance of Fucoides Brongniartii, Har- 
lan, and many other similar vegetable remains. On this sandstone 
rests a series of slates, limestones, shales, and siliceous strata, which 
correspond perfectly to the mountain limestone of Europe, as noticed 
by Dr. Hayes in his communication already referred to. This great 
stiratum of our mountain limestone includes the strata called by Prof. 
Eaton, ferriferous slate, argillaceous iron ore, ferriferous sandrock, 
calciferous slate, geodiferous limerock, and cornitiferous limerock. 
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More than one hundred feet in depth of the old red sandstone, and 
another hundred feet of the first four strata just mentioned, are seen 
at one view at the lower falls of the Genesee. In the caleiferous 
slate which forms the precipitous bank? of the river at and above 
the lower falls, and which is strongly bituminous, trilobites are found 
in abundance. Asaphus caudatus, as figured in Buckland's Geol- 
ogy and Mineralogy, abounds, and is associated with the Orthocera- 
tite and Productus, and occasionally Spirifer. Another trilobite is 
less abundant, and a third species still more rare, Calymene Blu- 
menbachii? It has been found in the thick layer of the fragile ar- 
gillaceous slate which lies above the ferriferous sandrock, and is pre- 
cisely the same roc£ as the ferriferous slate which lies under the 
same stratum and which in truth occurs all through the caleiferous 
slate in thin layers. In the rocks still lower in the geological series 
the species of tribolite abound. The trilobites of Trenton falls and 
of the neighborhood of Utica, had placed those rocks in the transition 
series ; but it was supposed they were of very limited extent. It 
needed only the evidence, now arising from the existence of trilo-- 
Ktes alone, to prove that the rocks immediately above the sandstone 
belong to the same formation with those at Trenton falls, and that 
the rocks of this section belbng to the transition series. The posi- 
tion and fossils place the rocks far below the secondary, and render 
utterly improbable the existence of coal in them or under them. 
They rank with the mountain limestone of Europe and rest on the 
old red sandstone. Several names of the rocks given by Prof. 
Eaton to this mountain limestone are very appropriate, and they 
make an intelligible reference to dififerent portions of the strata very 
easy and satisfactory. Still, they seem to form only different parts 
of the great formation of mountain limestone. Its whole thickness 
here and southward in the state, will be more than a thousand feet. 
Rochester, August, 1837. 

Note. — The remains of the elephant in the museum of Mr. Bishop, noticed in 
the last number of this Journal, belong to one species of the mastodon. The teeth 
of the elephant were from some place, it is said, in Ohio. Those of the mastodon 
were found with the tusk in Perinton, as described. C. D. 
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Art. X. — Queries proposed by the Geologists of the new Survey 
of the State of New York.* 

Rocks. 

I. Have ledges of rock been observed in your vicinity ? 

^ 2. Are the ledges on the sides, or on the summits of hills; 'on 
the shorei or in valleys ? 

3. Is the direction of the ledges parallel to that of the hillS| or 
what is the direction of each by compass ? 

4. Are the rocks divided into regular layers ? 

5. Towards what point of the compass do these layers pitch with 
the greatest declivity ? 

6. Are there veins of other rocks traversing those before men- 
tioned? 

7. In what direction do these reins cut through the rock, and are 
they perpendicular or inclined ? 

8. Have any ores been found, either diffused through the mass of 
rock, or in separate beds or veins ? 

9. Have any useful, or curious, or rare minerals been found in the 
rocks or veins ? 

10. What names are commonly used to designate the rocks, ores, 
minerals, be. referred to ? 

II. Have they been applied to any useful purposes? 

12. Where ledges of rocks have been recently uncovered by ex- 
cavations, are the surfaces smooth, as if by the action of running 
water, or with pot-holes, such as are seen at many water falls ? 

13. Do any of these surfaces shew grooves and scratches, as if 
hard masses had been dragged over them ? 

14. Do the rocks recently uncovered shew traces of the shells of 
barnacles, or other marine remains attached to them in sheltered sit- 
uations, and much above the level of the sea?^ 

15. Are shells or petrifactions of any kind, or the remains of 
plants, found in any of the rocks, and in what kinds of rocks do they 
occur ? 

16. Are slate, limestone, sandstone, granite, gneiss, be. found in 
your vicinity? 

17. Wliere rocks of different kinds come in contact, is there any 
change in their characters near their junction ? 

♦ Received from W. W. Matheb of the survey^ and being of g^eneral interest 
we insert them her«. — Editor. 
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18. Do the rocks shew distinct lines of demarkation, or do they 
gradually blend into each other? 

19. At the junction of trapean and granitic rocks with others, are 
there any evidences of former high temperature, such as sublimation 
of sulphur into cavities, cokeing of coal, apparent fusion of the rock, 
a vesicular texture, or other appearances which are familiar to the 
mind, where the bodies have been heated ? 

20. Where masses of granitic or trapean rocks occur in situ^ can 
anv connection be traced between these and dykes or veins of simi- ' 
lar materials which traverse the adjacent rocks ? 

Sands. 

!• Are there beds of fine white sand, which contain no black, or 
red, or yellow grains ? 

2. Has it ever been used for making glass, or for other purposes ? 

3. Are there beds of red or black sand washed' upon the beach ? 

4. Are these sands abundant enough for purposes of commerce ? 

5. Have they ever been used as iron ores, or as a substitute for 
emery, or for blotting sand ? 

6. Is the general surface of the country sand, clay or Icfam ? 
7* Do these substances form alternating regular layers ? 

8. Does the sand on the surface of the country drift by the wind ? 

9. Have any farms been thus materially injured ? 

10. Have buildings, trees, hedges, fences, or walls been covered 
from this cause; or marshes or ponds made dry land? Do the 
sands progress in any particular direction, and at what rate per 
annum ? 

11. Is the sand in any locality hardened into a sandstone? 

12. Is sand washed along shore by currents, and deposited in 
new situations ? 

13. Are any islands, sand-bars, spits, shoals, or beaches, known 
to have been thus formed ? 

14. Have islands been connected with each other, or with the 
main land, by bars, spits, or beaches ? 

15. Have islands or coasts been washed away entirely, or in part, 
by the action of the sea ? 

16. Where clifl^ have been undermined, and have tumbled down, 
what kinds of earth, or rock, were exposed ? 

17. Were they arranged in layers? 

,18. Were bones, shells, bits of wood, or lignite imbedded in 
tbem? 



Digitized by 



Google 



196 Queries by the QeohgUU af the Survey of Nevs York. 

Clays. 

I. Are any beds or clay known in the vicinity ? 

' 2. Are the beds extensive or of small magnitude ? 

3. At what depth do they lie below the surface ? 

4. What is the thickness of the bed or beds ? 

5. What materials were observed in digging down to them ? 

6. Are the clays in thin layers which easily separate ? 

7. Do the beds of clay alternate with beds of sand and gravel ? 

8. Are the layers of the beds of clay, gravel, or sand, inclined, 
or are they level or undulating ? 

9. What is the color of the clay ? 

10. Is it mixed with sand or is it free of grit ? 

II. When mixed with water, does it form a tough and plastic 
mass, or does it crumble to a pap ? 

12. When heated red hot, does it become red, brown, or white ? 

13. To what useful purposes has it been applied ? 

14. What quantities are annually exported, and for what pur- 
poses? 

15. Has it been tried as a manure on sandy soils ? 

16. Do balls, or flat rounded masses of a hard^ earthy mineral, 
occur in the clay ? 

' 17. Are they arranged in layers parallel to the layers of clay ? 
18. Are they of the same materials as the clay ? 

Water^ Springs, fyc. 

1. At what depth is water obtained ? 

2. What strata are passed through before reaching it ? 

3. Does clay, loam or rock, occur at the level of the springs ? 

4. Is the water ^^ hard'^ or '^ soft," as these terms are usually em- 
plpyed when speaking of water ? 

5. Did the water percolate gradually into the well when first dug, 
or did it come in a strong stream ? 

6. Have shells, bones, pieces of blackened or common wood, 
beds of marl, or of clay, been observed in digging wells or cellars, 
or by the caving down of cliffii or banks on the shore, or by the inde 
of streams ? 

7. Have mineral springs been discovered ? 

8. What is their taste ? sulphurous, inky, pungent, or saline ? 

9. Is there any sensible odor to the water ? What is it like ? 
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10. Is the Water sparkling like bottled beer ; and does air bubble 
up from the fountain ? 

11. Is there a reddish or yellowish deposit where the waters flow 
off, or in the adjacent meadows^ or ponds, or is there a similar oily 
sciim on the water ? 

12. Do sticks, mosses, leaves, &c. become incrusted with a hard 
stony coat, or is there a gray or yellowish rock forming near the 
spring, by a deposit from its water ? 

13. Has the water been used in the cure of any diseases ? 

14. Is the spring copious? 

15. Do large springs burst from the earth ? 
16* What is the temperature of springs ? 

Salt Marshes. 

1. Have the sa,lt marshes in your neighborhood remained un- 
changed during the observation of the old inhabitants ? v 

2. If they have risen in level, to what cause do you attribute it ? 
to animal or vegetable decomposition, or to both, to drift sand, min- 
eral springs, &c., wash of the sea, wash of the adjacent hills, or all 
these? 

3. If they have sunk below their former level, did it happen 
gradually, or suddenly ? 

4. If the latter, was it at the time of any extraordinary natural 
phenomenon ? 

5. Of what materials are your meadows composed ? 

6. Are they .covered with moss and cranberries ? 

7. Can they be made to tremble by walking or jumping on them ? 

8. Have they changed in the amount of surface that can be 
mowed, within the period of a life ? 

9. Are there any evidences or traditions that they were once 
larger or smaller than they are at present ? 

Submarine Forests. 

1. Have trees, stumps, or logs been seen standing in the water on 
any part of the coast of Long Island, or of the adjacent coasts or 
islands ? 

2. Where have they been seen, and in what depth of water ? 

3. Is the time of the subsidence of this land known ? 

4. To what cause do you attribute it ? 

5. Is there any tradition concerning it? 
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6. Is the wood in its natural state, or is it more like charcoal in its 

appearance ? 

Subterranean Forests. 

1. In digging wells, or other excavations, or by the caving down 
of banks and cli& of earth, have any traces of trees, wood, bark, 
leaves, nuts or seeds been discovered buried deep in the earth, or at 
a greater depth than we would expect to find them from the effect 
of present causes ? 

2. Were these remains in their natural state, or were they con- 
verted to stone, or to a black substance like charcoal ? 

3. If the latter, has the substance been used as fuel ? 

4. At what depth does it lie ? and in what earth ? (sand or clay ?) 

5. What strata were observed above and below ? 

6. Do the trees stand erect ? 

7. Do they lie all in one direction ? 

8. Do you suppose drifting sands, washing by water, or other 
causes have buried them ? 

9. What is the situation of this lignite with regard to the sea, or 
to water courses, and its relative height or depth above or below 
them ? 

10. Have shells or bones been found in the layer containing the 
lignite, or in the adjacent strata ? 

11. What is the color of the adjacent clay, sand or gravel? 

12. Have masses of a heavy yellow metallic stone (pyrites) been 
found in the adjacent clay ? and has it been applied to use ? 

Peat Bogs and Shell Marl. 

1. Are there inland meadows or swamps in your vicinity that 
tremble when one walks over them ? 

2. Are they covered by moss, and cranberry vines ? 

3. To what depth can a pole be thrust down ? 

4. How many are there, and of what extent in your vicinity ? ^ 

5. Does the peat, or black tremulous mud, rest on sand, gravel, 
rock, or a white clayey marl containing small shells ? 

6. Has the peat been used for fuel, or for burning lime or bricks ? 

7. Has the peat, or shell marl, been used as a manure ? 

Bog Iron Ore. 

1. Are there ponds or marshes in the vicinity, in the bottom of 
which is a soft spongy, yellowish brown stone, or gravel ? 
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2. Does it originate from mineral springSi or from stagnant waters ? 

3. Has it been used as an iron ore ? 

Marshes. 

1. Have the marshes on the borders of lakes, on the bithks of 
streams, or on the flat table lands, in your vicinity, changed knateri-^ 
ally within the period of hjstory, or within the rememblaiice of old 
inhabitants ? 

3. Have they become more wet, and risen so as to cover \knd be- 
fore dry ? 

3. Have they sunk in level, and from what cause ? ' 

4. Have they become more dry, and from what causid ? 

5. Have they changed in the natural growth of th6 soil ? 

Drainage of Lakes. 

1. Are there any evidences of the lakes in your vicinity having 
once occupied a higher level than they do at present ? 

2. Does this evidence consist in elevated beaches, or the cttttiDg 
down of their outlets, or both these combined ? 

3. Are there valleys which seem to have been once lakes, and 
what evidence is there on this point ? 

4. Are there regular stratified deposits of clay, sand, gravel, he. 
in the valleys ? 

5. Are organized remains of plants or animals found in them ? 

6. In the gorges at the outlets of lakes, or along the courses of 
the streams which flow from them, are there marks to sbdw the 
wearing action of water much above its present level. 

7. Are there deep defiles through the country through which the 
water flows or seems to have once flowed ? 

8. What is the nature of the strata of those defiles, and generally, 
of the country at any of the particular localities to which you iniqr 
have referred ? 

Rivers. 

1. Are the rivers and streams in your vicinity, deepening their 
channels, or raising their beds by the deposit of alluvial matter ? 

2. Do you know of instances of lateral streams bringing in su(:h 
quantities of alluvial matter, and of so coarse a texture, that the larger 
stream is unable to sweep it away, and causes the formation of lakes 
in the valleys above ? 

3. Are rivers or smaller streams Idst by sinking in the ground ? 
Vol. XXXni.— No. 1. 17 
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Rotted Masses, Pebbles, and Erratic Blocks. 

1. Are any large rounded or irregular masses of rock found in 
your neighborhood ? 

2. Do they occur mingled with gravel and pebblesi or are tbey 
isolated on the surface, or imbedded in the earth ? 

3. Do they crumble away by the effects of the weather ? 

4. Are they smooth, or nearly so, like pebbles ? 

5. Are there scratches on them in one or more directions ? 

6. Are there ridges on them in one direction only from the harder 
points of the stone, and parallel to the scratches ? 

7. Are these rounded masses all of one kind of rock ? 

8. What rock or rocks constitute these masses and pebbles ? 

9. Are they similar to ledges of rock known to you, either in the 
vicinity or elsewhere ? 

10. Are barnacles or other shells, or the remains of marine ani- 
mals observed on them, where they are at a distance from the sea, 
or buried in the earth ? 

] 1 • Has ice been known to move masses of rock in ponds, streams, 
bays, or inlets ? 

Elevation of Land. 

1. Are there beds of rock containing remains of animals or plants, 
whose proper habitat is the ocean ? 

2» Are the rocks horizontal or inclined ? 

3. Are they bent, contorted, or are they dislocated ? 

4. What is the direction of the line of bearing of the strata ? 

5. Is there any evidence that the rocky strata have been elevated 
at one, or at several epochs? If at one epoch, all the strata. are 
conformable up to the time of its occurrence, unless in the rare case 
of elevation without derangement of the dip. If at several, the 
strata, formed subsequent to each of these epochs, are sucjcessively 
unconformable to those below, with the same exception as above. 

6. Are the axes of elevation parallel, or do they intersect, and 
what are their directions ? 

7. The occurrence of anticlinal and synclinal lines, and their di-. 
rections, should be particularly noted. 

Agriculture, Manures, fyc. 

1. What manures are employed on the soil ? 

2. Has a rotation of manures been tried ? 
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3. What rotation of crops is employed on the light, and what on 
the heavy soils ? 

4. Have changes of rotations of crops been tried, and with what 
success ? 

5. How are your manures prepared ? 

6. Does lime, or ashes, or marl, or gypsum, or barilla, enter into 
the composition of the compost heap ? 

7. Has salt, or nitre, or copperas been tried in small quantity on 
the land as a manure ? 

8. Has limestone, or any other rock been ground and used as a 
manure ? 

9. Do fish cause the production of as large a crop, when spread 
upon the soil, as when ploughed in fresh ? 

10. Has peat been rotted and tried as a manure ? 

11. Have harbor mud and pond-hole mud been tried ? 

12. Have clay soils been dressed with sand, sand soils with clay, 
and marshes with gravel or sand ? 

13. Are banks of shells known, except such as have been left by 
the Indians, and which are either superficial, or buried by a small 
depth of turf, drift sand, or earth washed over them, where the wa- 
ter flows ? 

Are there caves, land-slips, sink-holes, (formed by the sinking 
down of small tracts,) rocking stones, natural ice-houses, or curious 
or interesting natural phenomena of any kind that have come under 
your observation, not embraced in the preceding queries ? 

Suggestions for coUecting Oeologicdl Specimens^ and obserting 
Oeohguud Phenomena. 

1. Collect specimens of all those rocks, earths, sands, clays, peats, 
marls and lignites observed, and note the relative quantities, whether 
abundant or rare. 

2. If any of these materials be applied to useful purposes, note 
their particular applications, the places where used> the amount of 
industry and capital employed, and the articles produced. 

3. If they be not used, QOte whether in your opinion any one or 
all may be usefully employed, and for what ; and what facilities the 
adjacent country may present for manufacture or transport, or from 
its contiguity to a market. 

4. Note the order of superposition of the different beds of roek, 
earth, sand, clay, &c. with regard to each other ; the amount and di- 



Digitized by 



Google 



)39 fineries iy the GeobgUu of the Skrvey of Nw York. 

rectpon of the dip ; whether dislocations or faults, dykes, yeias, 4cc. 
traverse the strata, and the direction and inclinatioii of these dislo- 
cations, veins, dykes, bc» Sketches should generally be made to 
illustrate the thickness and relative position of strata, particularly if 
the strata be cpntorted. 

& Note if any traces of organic existence be observable in any 
of the materials mentioned, whether animal or vegetable, either dSi 
impressions, casts, or petrifactions ; whether imbedded or loose in 
these materials. 

6. The excavations in mining, quarrying, cutting canals, rail- 
roads, &c. offer particular facilities for observing the phenomena of 
stratification, of the superposition of rocks, be. 

'7. In boring for coal, salt springs, &c. it is hoped that specimens 
of the rock, clay and sand, of every foot in depth passed through 
wilt be preserved, and accurate minutes made in writing on the a^pot. 

8. In deep wells, mines and salt springs, the temperature of %he 
water should be measured as it issues from the strata. 

9. The temperature of copious springs should be measured, noting 
if it be different at different seasons of year. 

10. In mines, is there a local variation of the compass, apd are 
there evidences of the passage of electrical currents ? 

11. What is the mean temperature of the bottom of the i;niue? 
and of the rocks at the ends of the levels, at such a depth as to be 
beyond the influence of the heat of the air of the mine ? 

12. Specimens to illustrate the various kipds of minerals, rocks, 
clays, marls, peats, be, should generally be about two by three, or 
tl^iee by four inches, and one to two inches thick, of a rectangular 
form, and free from hammer marks and weathering. , 

13. Fossils, or rock specimens containing fossils, must be taken 
of such a. size as may be necessary to illustrate to the best advan- 
tage ; still, where fossils are imbedded in stone, much taste may be 
displayed in getting them out with a good shape and free from haai- 
mer i:nai*ks. 

14. The occurrence of bones, tusks, teeth, shells, &c. where 
wells, cellars, canals, roads, &c. have caused excavations to be inade, 
should be particularly noted. 

15. Every specimen from the same stratum at any one hcqJiiy 
should be marked with a similar mark, and each specimen to cor- 
respond in its mark with that of the stratum from »which it was ta- 
ken, on the sketch or section. 
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16. Eftcb $peeiineii should be wrft[^ped aecorely in « sepio'ate pa- 
per, and packed tighUjr in a box, so that it may not be rubbed and 
injured by transportation from one part of the country to another. 

17. It is important that rock specimeaa and fossil remains should 
be taken from ledges of rocks in their natural position and not from 
loose masses, 

18. Soils should be taken, from a depth of about 8 inches bebfv 
the surfiice. 

19. The nanie of the county, township, and the estate, should be 
distinctly marked on a small label, which should be enclosed in ifaei 
wrapper of the specimen. 

W. W. Matheb, > Committee tn &ei«jf of 
T. A. Conrad, \ the board of G€ologisi$. 



Art. XI. — Notice of the Meteors of the 9th and lOth of August y 
1837, and also of Nov. VHth and IZth, 1832; by George C. 
ScHAEFFER, of Ncw York. 

TO THE EDITOR. 

Hailing had the good fortune to witness another ^^ meteoric dis-> 
play,^" and one which, a$ far as I can ascertain, has not been gener- 
ally noticed, I furnish you with the result of my observations, which- 
if not rendered valueless by some other and better notes on the same ' 
subject, by some of our citizens, are entirely at your service* 

Since November last, when I observed the annual appearance of 
the 12th and 13th, (a short and hastily written notice of which I 
made for one of our papers, and which was copied into your Journal,) 
I have constantly watched the meteors of nightly occurrence, with 
reference to their direction and number. At the expiration of die 
six months when it was thought that a return might be expected, 
particular attention was paid, but few or none were seen ; the nights, 
however, were cloudy, and unfavorable for observation* 

For two or three weeks previous to the 9th of August, a large 
number was seen, chiefly radiating from some point in a line from 
Vega,, ta the point mentioned below. 

About 8 o'clock on the evening of the 9th, my attention was di- 
rected to several meteors, which, notwithstanding the bright moon- 
ligbt» were very conspicuous. Following up the usual observationa 
upon direction, it was soon found that there was a common oenter ' 
of radiation. 
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It IS to be remarked, however, that cotnparati?ely few were seen 
near this point, by far the greater number averaging a distance of 
90^ from it. On this account, I found it more difficult to designate 
the radiating point, than in November last, when I determined its 
place with considerable accuracy. On this occasion, (August 9th,) 
as near as could be ascertained, the center of radiation was not far 
from 55^ R. A., 60° N. D., or near a point of a line from i? to « Urs. 
Min. produced rather more than the distance between the two stars. 

These meteors in every resptct, resembled those of November 
last, a large number having trains of some length and duration, and 
hardly less brilliant than on that occasion. 

From 8 until near 3 o'clock, between two and three hundred were 
seen. During the last hour the number seemed to diminish, and 
not having taken any precaution to, ensure wakefiilness, we were 
obliged to yield to the solicitations of Morpheus. 

The night was a favorable one for observation, and a curious coin- 
cidence is to be remarked in the fact that the same sort of lightning 
was visible in the northeast, as in November last. A shower had 
passed over us in the afternoon, but as this had not been the case on 
the former occasion, I am inclined to suspect some connexion be- 
tween the appearances. There was a close resemblance to what is 
commonly called heat-lightning, though this appeared farther fixmi 
the horizon. 

^ In the early part of the evening, the attention of a numerous party 
was directed to the heavens, and I found that when each observer 
selected a separate portion, the number noticed was greatly in- 
creased : from this I judge that a large number escaped notice. 

In the various notices of meteors in your Journal, I recollect but 
a slight mention of their appearance in 1832. 

I was not aware that I had seen them myself, until the latter end 
of the year 1834, when, describing to a friend a beautiful display of 
meteors that I had witnessed off Pernambuco, in a voyage home from 
Buenos Ayres, the resemblance to the meteors of 1833, (as descri- 
bed to me,) for the first time struck my attention. I turned to my 
journal, and found to my surprise and delight that the minute of their 
appearance was made on the morning of November 13th, as being 
viewed during the previous night. 

The notice is to the following effect : that numerous meteors of 
exceeding brightness and beauty were seen, the least of them being 
more brilliant than Jupiter, then not far from opposition. Many of 
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them had trails, described by the men as similar to a comet, and one 
was said by them to have remained five or six minutes, though this 
doubtless was an exaggeration. They also were described by them 
as having '^ split off from each other/' evidently referring to a ra- 
diation from some point. As I remained on deck but a part of the 
night, I did not see some of the most brilliant meteors as described 
to me by the men. 

Meteors were seen the night before, and as the extreme brilliancy 
on this occasion induced us to refer them to the atmosphere immedi- 
ately above us, they were carelessly ascribed to the unusual heat ; 
the minute was made and forgotten until more than two years after. 

At the time we were in sight of Pemambuco light, the night was 
one of the most splendid that I have ever seen in any latitude or un- 
der any circumstances. 

I very much regret that I have no^ data for the point of radiation, 
but as far as it goes, the testimony is good, the note having been 
made long before any notion was entertained of meteors being other 
than random fires of unknown origin. 



Art. XII. — Questions relative to Mneral Veinsy stJmitted to 
Practical Miners ; by Robert Were Fox,* England. 

1. Name of the mine, as well as of the parish or district in which 
it is situated. 

2. Number of metallic veins or lodes, and the description of ore 
which each contains. 

3. Average size, direction by compass^ and underlie of each lode, 
and whether very variable or not in these respects ; and do the lodes 
generally increase or diminish in size in descending into the earth ? 

4. Nature of the rocks or country traversed by each lode, whether 
granite^ Jcillas, elvan, &c., or all of them ; and the bearings of the 
different rocks with respect to each other. 

5. If any elvan courses, (porphyritic dykes ;) their appearance, 
hardness, sizes, directions, and underlie. 

6. In which of the rocks have the respective lodes been found 
roost productive of ore, and has there been any difference in this re- 
spect, between those of copper and tin, or of any other metal ? . 

* Received through Dr. J. H. Griscom, of New York.— The eminent service 
rendered by Mr. Fox to the cause of science, especially in relation to the electri- 
city of mineral veins, entitle his queries to insertion in this ]p\SLce»— Editor. 
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7. If copper lodes ; do they consist of yellow or gray ore, <Hr of 
any other variety, and how are the varieties of the ore situated with 
respect to each other in the lodes ? 

8* If copper and tin occur in the same lodes, are those metab io 
different parts of them, or if near together, are they at, or near the 
opposite walls of the lodes,'or are they intimately mixed ? 

9. If near the opposite walls of underlying lodes, which of these 
metals is the nearer to the upper or hanging walls, and which to the 
lower or foot walls ;---«re these ores separated from each other by 
*^$far^^ (quartz,) or other substances; and do the hanging and ibot 
walls differ much in hardness? 

10. If other metals exist in the lodes, under what circumstances 
do they occur ; and what minerals have a tendency to crystallize, aad 
how are the crystallized masses situated with respect to the contigaocis 
ores? 

11. Was there ^^gossan^^ or other substance observed restiiig 
upon, or above the copper ore in the lodes, or if strictly tm lodt$, 
were they found to be without gossan ? 

12. Are the walls or " cayeW of the tin lodes harder than those 
of the copper lodes, and if in the case of a copper lode, one wall is 
harder than the other, is it the nearer one to the copper ore, or than 
which is the further from it ? 

13. Are the lodes, generally speaking, most productive of ore on 
the side of the hanging, or of the foot walls ? 

14. Is the rocis; or country immediately contiguous to the walls 
of any of the lodes, usually softer or harder than at a distance from 
them ; is there any difference in this respect between tin lodes, and 
lodes of copper, &c. ; and is the hardness or softness of the lodes, 
in any direct ratio or inverse ratio, to the hardness or softne^ of the 
rock or country contigoous to the walls. 

15. Are not the lodes often contracted into small veins or branches, 
and have any of these been ibund to open again into large lodes 
containing ore ? In such cases, do not the opposite small veins or 
branches sometimes overlap each other, or become " «pBccd,'* as I 
believe it is termed ? 

16. Db the lodes materially vary in size m traversing different 
rocks, and in which rocks are they the largest ? Moreover, in pass- 
ing from' one rock into another, from kiUas, to elvan or granite, ibr 
instance, do they suffer any interruption, or break in their course, 
and if so, how much, and in what direction ? 
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17. Are there any marks la the walls of a given lode, showing 
that one of its walls is at a lower level than the other, and, if so^ to 
what extent ; and is it not usually the hanging wall which is so cir-» 
cumstanced ? 

18. Are all or any of the walls, smooth and well defined, or are 
flicy imperceptihie or indistinctly marked ? In either case, are the 
lodes more or less hard than the ground in which they occur? 

19. Are the hanging or foot walls most indistinct, and which of 
fliem are the hardest ? 

20. When the tin lodes meet other lodes, are they intersected by 
Chem, and if the intersections take place in their underlie, are they 
thrown up by them, and how much ? — The same question may be 
asked as it respects other lodes. 

21. Are there smaller veins having distinct walls or divisions in- 
cluded between the walls of the lodes, that is, are the lodes "comfty** 
near the surface, or at a greater depth, and are such small included 
veins parallel, or oblique, as it respects the walls of the lodes, and 
of what do the former consist ? 

22. Are there any veins of clay, or veins, or portions of the con- 
taining rock, or country, in the lodes, and are they respectively near 
&ie hanging or the foot walls ? 

23. Have any masses of rock been found in the lodes, termed 
^* horses*^ by the miners, and did they appear to be completely sep- 
arated by the branches of any given lode from contact with the outer' 
walls or country?, 

24. What circumstances or appearances in the lodes are consid* 
ered the most favorable indications of any given ore, and what the 
least so ? 

25. Is not an increase in the underlie of lodes usually less favor- 
able for ore than when they become more vertical, and are they not 
generally more contracted in size, and more filled with mechanical 
deposits when their underlie is considerably increased ? 

26. If any of the lodes have crossed or intersected other lodes, 
has it occurred horizontally, or in their underlie, and at what angles ; 
and have they been found more productive of ore at the intersec- 
tions, or less so ? 

27. At what depth below the surface have the different lodes been 
found most productive of their respective ores ; and have many cavi- 
ties, or ^'vougks^* been observed in them, and at what depths? 

Vol. XXXIIL— No. 1. 18 
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S8. Have the arseniates of copper, iron, or lead, or much flnor 
spar, occurred in any of the lodes ; and bow were such substances 
situated in relation to the ores ? 

29. Is the '' spar" or quartz immediately contiguous to copper 
ore, often more porous or friable, (locally termed " honey comb or 
sugary spar,") than that which accompanies tin ore, and even more 
so, than the spar which is at a distance from the copper ore in the 
same lode ? 

30. Are there any cross courses or flucans intersecting any of the 
lodes, and what are the directions by compass, underlie, and average 
sizes of the former ; and are they larger or smaller at the upper than 
at the lower levels ? 

31. Are the cross courses ^^cOmby," or subdivided into smaller 
veins of clay and quartz, or other earthy matter ? 

32. How far do the cross courses partake of the nature of the 
country through which they pass ? 

33. Do they dislocate or heave the lodes and elvan courses, and 
how much each of them ; stating the underlie of the two last, at or 
near the places of intersection ; and are the heaves greater or less 
at the upper than %t t^ie lower levels ? 

34. Are there any branches, small veins, or " leaders" of ore in 
any of the cross courses between the dislocated extremities of the 
lodes, or only detached stones of ore ; and are the ores in the cross 
courses the same, or different in their nature or appearance from 
those in the lodes? 

35. Are the lodes more productive of ore near the cross courses^ 
and on both sides, or only on one side of a given cross course, and oa 
which side ? 

36. Are there any branch veins of ore nearly at right angles to 
the bearings of the lodes ; — of what ores do such rectangular veina 
consist; — how far have they been seen to extend ; what is their un- 
derlie ; — and are they near the hanging walls of any cross courses I 

37. Are there any beds, or ^^ floors" of tin, copper, or other metal, 
and under what circumstances do they occur ? 

33. Have they walls like lodes, or are they interposed between 
the beds or laminas of the rocks ? 

39. Are they connected with other veins, or quite distinct from 
them ; in what rocks or country are they most prevalent ; — and have 
any of the ores been observed to occur disseminated, or diffused in 
the rocks, not as veins, but at a distance from lodes or beds of ote ? 
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40k What are the directions of the joints, heads, or natural divis- 
ions of the granite, killas, elvan, or other rocks, and do such joints 
agree, or not, with the general directions of the lodes and cross 
courses? 

R. W. Fox, takes the liberty to submit the accompanying ques- 
tions to practical miners, hoping that they will kindly reply to them, 
or to some of them, and add such general observations on the subject 
of lodes as may appear to be worthy of notice. He hopes that it 
will not be inconvenient to them to furnish him with the desired in- 
formation without much delay ; it will be quite sufficient merely to 
refer to the numbers marked against each question. 

In any cases in which plans and sections of lodes and cross courses 
have been made, rough sketches of them will be much valued. 



Art* XIII. — Descriptions of two species of TrilobiteSy belonging 
to the genus Paradoxides ; by Mr. James Hall, Corresponding 
Member of the Yale Nat. Hist. Society. 

Read before the Yale Nat. Hist. Society, March 21, 1&37. 

The following remarks and the accompanying figures are offered 
to this Society as illustrations of two species of fossil trilobites, which 
hitherto have been imperfectly and in many respects incorrectly de* 
scribed. The buckler of these species was first observed by Prof. 
Eaton, and described as the abdomen and tail of an unknown trilobite, 
which he named in honor of the distinguished Brongniart, Brongtn- 
artia Carcinoidea, The buckler is often found in great numbers, 
and almost invariably separated from the abdomen. This circum- 
stance and the peculiar appearance of the fossil, led Prof. Eaton to 
the above conclusion respecting its nature, which, I believe, was 
sanctioned by Brongniart. Similar imperfect specimens of the two 
species were afterwards described by Prof. Green, (with the same 
views as to the nature of the fossil,) under the new designation 7W- 
arthrus BecJcii. More recently Dr. Harlan has corrected the prin- 
cipal error of preceding authors, (that of considering the buckler as 
the abdomen and tail,) and has described the specimens as constitu* 
ting two species of the genus Paradoxides, About two years since^ 
while engaged id investigating specimens of unusual perfectioo from 
several localities, I observed some inaccuracies and omissions in the 
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last author, arising probably from the imperfection of bis specimeDS, 
which appear to be of sufficient importance to require new descri|H 
tions, generic as well as specific. 

Fig. 1. Fig. 2. 



From the accompanying figures of these species, it is obvious that 
they do not strictly belong to the genus Paradoxides, as established 
by Brongniart ; for they are destitute of what this author gives as the 
most essential characteristic, viz. the extension of the arches of each 
of the lateral abdominal lobes, beyond the membrane above. This 
character, however, is scarcely discernible in the P. gibbosus; and as 
these specimens have a strong resemblance in other respects to the 
Paradoxides, I concur with Harlan in referring them to this genus. 
This is an additional instance of the transitions among the genera of 
trilobites, which interfere with the institution of perfect generic dis« 
tinctions. 

Dr. Harlan observing the incongruities, modified the generic des- 
crrption as follows :* 

^' Buckler destitute of oculiform tubercles ; anterior border semi- 
eircular; middle lobe marked with transverse furrows or bands. 
Abdomen composed of transverse bands or articulations continuous 
with those of the lateral lobes." 

This generic description is evidently faulty. The anterior bor- 
der in the several species of Paradoxides is seldom semicircular^ 
though generally curved and forming the segment of a circle ; the 
transverse furrows, instead of extending across the middle lobe, as 
might be inferred from the description, are in general interrupted ; 
finally the character with respect to the abdomen is not sufficiently 

* II should be remarked that the most perfect specimen examined by Dr. H. 
presented bat fbar abdominal articulations.^ 
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characteristic. I therefore propose the following, as a statement of 
the essential characters of the genus : 

Clypeus antice curvatus : lobis lateralibus antice conniventibus : 
lobo medio sulcis transversis tribus ^ sjulcis saepius medio interruptis. 

Abdomen lobis tribus bene declaratis ; articulis duodecim v^l plu- 
ribus. 

In addition to the above characters of the genus I would state the 
following, as possessed in common by the two species under consid- 
eration. 

The buckler is much broader than long, with the margin curved 
anteriorly and truncated posteriorly. The lateral lobes form a nar- 
row border in front of the middle lobe and are expanded behind, and 
marked with a single transverse furrow, near their posterior margin. 
The posterior sulcus of the middle lobe is continuous and parallel 
to the posterior margin of the same ; the two preceding sulci, curve 
slightly backward and are interrupted near the medial line. In front 
of the sulci, there are two distant slightly oblong depressions, direct- 
ed obliquely outward and forward, which evidently mark the situation 
of the eyes. . Nearly in front of each of the ocular depressions, there 
is observed on the fresh specimen, a short transverse line scarcely 
elevated ; with respect to their nature I can only conjecture, that 
they were occasioned by antennae lying directly below them, and this 
appears probable, from the position of these organs in some of the 
recent Entomostraca most analogous to this genus of trilobites, as 
for instance the species of the genus Argulus."^ A small rounded 
protuberance occupies the centre of the posterior border of the me- 
dial lobe of the buckler. 

The abdomen is not distinct from the post-abdomen; in all there 
are nineteen articulations, with a small rounded expansion beyond 
the posterior one. The middle lobe presents a longitudinal row of 
small spines, one on the centre of each articulation. Near its base 
it is wider than either of the lateral lobes ; from the base it gradually 
tapers with a slight curve, to the extremity. The lateral lobes in- 
crease somewhat in width from their base and attain a maximum 
width about one third the length of the abdomen from the posterior 
extremity, where each about equals the corresponding width of the 
middle lobe ; from this point it gradually diminishes to the tail. The 
following characters distinguish the species. 

* See a figure of an American species of this genus, A. Catoatomi, in YoL xxxi. 
of this Journal. 
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Paradoxides Beekii. (Fig. 1.) 

BucJchr bounded in front and laterally, by a nearly uniform curve 
scarcely exceeding a semicircle, distinctly convex : lateral lobes cu- 
neiform, broader posteriorly, gradually narrowing from behind for- 
ward, and passing into the narrow border which bounds the middle 
lobe anteriorly ; greatest width of each lateral lobe, about one half 
that of the middle lobe ; width of each opposite the centre of the 
middle lobe, more than two thirds its greatest width : medial lobe 
somewhat broader than long, rounded posteriorly, convex; sulci 
deep' and well defined, with the intermediate portions arched. 

The buckler of this species occurs abundantly in graywacke slate 
at the Cold Spring on the Erie Canal, eight miles east of Little Falls. 
This slate lies upon the lower transition limestone, of that part of 
the state. A small slab from this locality, scarce a foot long and 
two and a half inches wide, in the cabinet of this society, contains 
the remains and impressions of near forty specimens of the buckler. ' 
I have never met with a perfect abdomen in the Cold Spring slate, 
though specimens exhibiting a few articulations are common. I 
have restored the original specific name of this species given it by 
Green, partially on account of its priority, but more especially be- 
cause of the inappropriateness of the specific name TMarthrus (three- 
jointed) applied by Harian. This term, as Employed to designate 
the genus by Green, who supposed that the buckler was the abdomen 
and tail, and tlxree-jointed, was suflSciently appropriate. But with 
tbe present light on the subject, the buckler is very incorrectly de- 
scribed as ^^ triarthritic ;" and moreover the existence of the sulci is 
a generic character. 

Paradoxides Eatoni. (Fig. 2.) 

Buckler convexly curved on the front margin, with a concave 
curvature laterally; nearly flat: lateral lobes broader posteriorly, 
greatest width about one half the breadth of the middle lobe ; ab- 
ruptly diminishing in breadth and much less than half their greatest 
breadth opposite the centre of the middle lobe : middle lobe some- 
what longer than broad, nearly flat ; sulci distinct, with the interme-' 
diate portions scarcely convex. 

This species is abundant in the graywacke slate in Turin, Utica, 
Fort Plain, and elsewhere in, the state of New York. As Dr. Har- 
lan's name, P. arcuatus, is not applicable to this species, I have taken 
the liberty of substituting the above, in honor of Prof. Eaton. 
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Art. XIV. — On the Aurora Borealis of July 1, 1837. 

1. Ohservatiom made at Rochester, hjVvo(.C.JiEYrEt. 

On the evening of July 1st, the Aurora Borealis was very splendid ; 
indeed it far exceeded the splendor of that of the 25th of January 
last, as that appeared in this part of the state. The day had beea 
pleasant and warm. About two P. M. the temperature was 86^,. 
and a shower was collecting rapidly in the northwest, which in the 
next hour and a half had been blown over us and dissipated with 
very little rain. The temperature changed, and the sun shone forth 
in all his glory. The remainder of the afternoon was delightful. 
The evening was cool, the temperature being about 58^. Sooa 
as the twilight had ceased, the aurora was seen in short Jlocculent, 
cloudlike forms all across the northern sky. Soon it extended quite 
round to the east apd west points, at both of which broad and bright 
arches arose and extended more than half way to the zenith, while 
a multitude of streamers rose all round the northern sky towards the 
same point. About half after nine the broad belt of brilliant white 
aurora, rising^ from both sided of the east point, shot towards the 
zenith, near which it was met by a corresponding but less brilliant 
zone of light from the west. The general appearance continued 
very brilliant till ten minutes after ten, when the point a little south 
and east of the zenith, and towards which all the streams and pillars 
were directed, became a bright rose red, and soon sent off brilliant 
coruscations in every direction but the south, with distinct flashes 
of white light much resembling that which is commonly called heat 
lightning. This soon ceased,^ and the white aurora again appeared 
as before. Near half after ten, a dark brown aurora rose in the 
N. W. and extended upwards ; soon after appeared on all sides the 
rose red or deep crimson, rising to the vertex near the star C in the 
constellation Hercules, nearly in a right line between Alpheus in 
the Northern Crown and Lyra. The whole expanse except the 
south was most splendid. Soon the flashing from all sides towards 
the vertex mentioned, was renewed with great power. Great and 
constant changes in the color were occurring. The white beams 
and streams intermingled with the red, added to the splendor of the 
scene; at length the brilliant flashing and waving of the aurora ceased. 
The vertex became clear of it, except as it flashed up in long and 
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broad waves, and showed itself in serpentine forms for an instant and 
then disappeared. Soon however tb^ whole scene was repeated. 
The vertex retained its place, as the constellations moved westward, 
and was now near /^ in Hercules, and all the splendid light, beams, 
pillars, arrows, waving and flashing, were, if possible, more splendid 
than before. This was at eleven o'clock. The colors were constant- 
ly changing their hues. From all the northern, eastern and western 
parts, the flashing light rose to the vertex, and seemed to shoot back 
again as it came. Often the' light would flash through thirty or forty 
degrees, disappear within twenty degrees bf the vertex and reappear 
flashing as before, for the last ten degrees, as if it passed for ten de- 
grees behind some apake substance. The sky was cloudless for the 
whole time. At a quarter after eleven the red light disappeared, 
while long, arrowform, splendid streams continued to play for some 
time till they gradually subsided and only a luminous sky remained 
for most of the night. On the next evening, there was a slight au- 
rora. Whatever of beauty, splendor or grandeur, others may have 
seen in this phenomenon, no aurora has ever come under my observ" 
ation of equal brilliancy and variety. 
Rochester, July, 1837. 

2. Observations made at New Haven, and elsewhere. 

This very brilliant display of northern lights was witnessed as faif 
south as Columbus, Ga. (lat. about 32^ 35' N., long. 85^ 11' W.) 
It was seen there for about half an hour, commencing at 9A. 30m. 
Many streamers of a red color were observed, but their altitude is not 
stated. We have also observations of the phenomena from Cleveland ^ 
Ohio ; Fayetteville, N. C, and various places in Virginia, which, so 
far as they go, substantially agree with those made here. At Rich- 
mond, the display between two and three A. M. of the next raorningi 
was distinctly noticed by a friend who happened to be there ; but 
the printed statements make no mention of it. The observations 
below given, were made by several persons of this place, and are in 
the main the same as were published in the [New Haven] Daily 
Herald of July 6, 1837. E. C. H. 

An Auroral display of unusual variety and splendor was witness- 
ed in this city on the night of Saturday last, the first of July. The 
day was one of the warmest of the season : at 2 P. M., therm. 84^ 
Fah. ; wind S. W. Towards the latter part of the afternoon, dark 
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douds arose, in tbe northwest and gave promise of a thunder stoviDi 
but about an hour before sunset they passed. off to tbe nortbeasi 
without much rain* At 6 P. M. therm* 78^, barom. 29.67 io.i 
wind light from N. N. W. 

At 9h. 25m. just before tbe departure of twilight, tbe northern sky 
was observed to be faintly illuminated from W. N. W. to N. N. E., 
but much obscured by clouds. It soon became clear. At 9A. 38ib.| 
streamers began to form in the N., and soon after in N.E. and N. W.| 
gradually becoming more frequent and increasing in brilliancy. At 
I0h,'30m.f the actit)n was most energetic, and the scene eminently 
animated and beautiful. . From E., N., and W., and all points be- 
tween, streamers shot up from near the horizon in quick succession^ 
with wonderful celerity and passed beyond the zenith, while others 
starting from an altitude of about 30^ in the S. met the former about 
the corona in the constellation Ophiucbus. Auroral waves soon 
appeared) flashing upwards with great rapidity across tbe streamers 
and rolling up in wisps and sheets around the coronal point. The 
color of the streamers and waves was mostly a phosphoric white^ 
but about lOh, 40m. for a short time a fine, rose-red predominated. 

At 11 A. 10m. the display was on the decline. By midnight it 
became quite faint, and the heavens were at the time much obScu<« 
red by clouds. About this period the light was mostly confined to 
the eastern horizon, where among the olouds were seen indistinct 
columns of red and white. About lA. A.M., (July 2d,) the clouds 
dispersed, and the sky became exceedingly clear, and thus continued 
during the remainder of the night. 

At 2A. the Aurora began to revive, and soon presented a specta-^ 
cle in many respects surpassing the former. At 2A. 10m. ati indis« 
tinct arch about a degree wide, appeared, with vertex about 8^ high 
in the N., between which and the horizon, the sky, although cleari 
seemed to be covered with dark vapor. From this arch arose broad 
streamers of a vivid yellowish white. Some of the streamers, how* 
ever^ occasionally started from points in the dark space below the 
arch. About 2A. 30m., the display was at its maximum. From 
W.N.W. to E., the sky was filled with streamers, passing over head; 
and forming a corona in the constellation Cygnus. Along these coI< 
uums or streamers, swept upwards immense auroral waves, nearly 
unbroken from the horizon to the magnetic equator. These col« 
umns remained in unabated splendor for fifteen minutes, and were 
visible until about 3. At 2A. 38m. the arcb was extincti and the 

Vol. XXXIII.— No. 1. 19 
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streamers were becoming shorter and less frequent. They were, 
however, for a long time, numerous about the N., and were visible 
until overpowered by the superior light of the advancing sun. They 
were dis(tinctly observed as late as 3A. SOtn., or about an hour after 
day break. 

Many observations on the position of the corona were made dur^ 
ing the night: those which are the most* trustworthy are the fot* 
lowing, viz. 

2A. 31m. centre of corona, alt. 75® 25' azim. S. 4^ 27' E. 
39 " " 74 55 " 3 30 

42 " « 74 40 " 5 07 

These positions correspond nearly to the direction of the dipping 
lieedle at this place, if we make due allowance for the perturbations 
which the Aurora may have occasioned, and for the difficulty of de- 
termining with precision the central point. 

The horizontal needle was much disturbed. ^ Between lOA. 44^4 
and 1 1 A. it traversed 3^ 4'. In general, the north end of the needle 
was carried to the east of its mean position at this place, which is 
now about N. 5^ 55' W. After midnight, the range of variation did 
not exceed one degree. The needle was not observed on the 2d or 
3d inst. 

From sunset to 2A. 30m. the wind was from N. W. and faint ; 
after that time, from N. N. W. and somewhat stronger. At 11 A. 
40m. the dew point was 67°, therm, being at 72°. The barometer 
rose during the nighty at 2A. 30m. A.M. (2d inst.) it stood at 
29.76, at 6A. 29.80. Thermometer at 2A. 30m. 71°, at 6A. 69°- 

It is worthy of notice, that on this occasion there were two well 
marked and distinct seasons of greatest brilliancy or Jits of maxi-' 
mum intensity, at an interval of about four hours. It will be found 
on examination of former accounts, that this is a common feature of 
Auroral exhibitions of unusual brilliancy, and that the first fit occurs 
within about an hour after the end of twilight. Future observations 
continued during the entire night, must determine the number of 
these seasons and the interval between them. 

The Aurora appeared on the night of Sunday, 2d inst. and was 
observed until lA. 30m. of the 3d inst. It was not very conspicu- 
ous. At 9A. 30m. there appeared a low dim arch, with vertex about 
5° high, sending forth occasional streamers to an altitude not exceed- 
ing 30°, after which^no special change, was noticed. The day was 
clear and fine ; therm, at 2 P. M. 78°. 
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' Od Monday night, 3d inst. the Aurora was again seen* It was 
less conspicuous than on the 2d. The evening was showery, but 
at 9A. 45m. the clouds hegan to disperse. The North was illumi- 
ned with a faint light, now and then adorned with a solitary streamer. 
Observations were continued until near midnight, but no increase 
was seen. 

The hours and minutes above given are of apparent time. 

A. C C iif. J» 



Art. XV. — On Spontaneous CombiLstum; by James Mease, M. D. 

In my " Archives of UsefubKnowIedge," vol. iii. p. 167, I re- 
corded three cases of the spontaneous combustion of large masses of 
bituminous coal from Virginia, two in cellars, and a third under a 
close arch, all of which occurred in Philadelphia.* A fourth case 
was stated of one thousand two hundred chaldrons of coal '^ in a close 
compact magazine" in Paris, and a 6fth of one thousand six hundred 
tons of the same article in the royal ship-yard in Copenhagen and all 
consumed, together with one thousand four hundred houses. This 
happened in the year 1794.f 

Bituminous coal has on other occasions taken fire. In the year 
1822/ October and November, three cases occurred of this in the 
navy yards of Brooklyn, New York, Portsmouth, New Hampshire, 
and Washington city. The coal was from Virginia, and lay exposed 
to the air and rain. 

In the year 1828, one hundred chaldrons of coal which had been 
placed several weeks before on wet ground in Boston, took fire, with 
a volume of sulphurous matter rising in a state of ebullition. It was 
remarked that this was t^e third instance of the kind within the past 
year in that city. 

Another case was mentioned in the newspapers as having taken 
place in Ridgley's coal-yard, Baltimore, some years sincci in the 



* This last was from Dr^ Seybert's paper on Spontaneous Combustion, in New 
York Medical Repository, Hexade 3d, vol. iii. Two similar facts are given by 
Bartholdi, Annates de Chimie^ No. 144: and translated in Tilloch's Philos. Mag^, 
vol. xviii. 

t In my additions to the article '^Inflammation," in Willich's Domestic Encyc, 
I have given nine cases of spontaneous combustion from various causes. 
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month of August. .This coal also was doubtless from Virginia. A 
mmilar accident has recently occurred in the coal yard of Nutter & 
Co., New York, to sixty tons, of Virginia coal. (July, 1837.) 

Mr. Dupont, the late extensive manufacturer of gunpowder, in- 
formed Dr. Seyherty that charcoal was also liable to spontaneous 
combustion when in powder and piled in a heap. He had sufiered 
loss from this cause, and a similar accident had occurred near Paris. 

The French commissioners charged by the French government 
to examine into the causes of the explosions of powder factories, 
ascertained that charcoal in the lump, Jby attrition took fire. Char- 
coal inflames according to M. Caussigni, by the pressure of mill- 
stones, and has taken fire in the box of the bolter, into which it had 
been sifted ; the coarse powder experienced no alteration. — AnnaUs 
de Chimief No. 35. 

Mr. Sage saw the roof of one of the low wings of the mint at Paris 
set on fire by the spontaneous combustion of a large quantity of char- 
coal that had Iain in the garrets. 

Two instances of spontaneous combustion took place in the pow« 
der manufactory of Essone, in the year eight and ten of the French 
republic; the first in the box for sifting the charcoal, and the sec- 
ond in the charcoal repository. Bartholdi attributes them to pbos* 
phorus in the charcoal. 

May not one or more of the conflagrations of powder mills, which 
have taken place in the United States during the two past years, 
have been caused in this way ? 

Linen, cotton, and woolen cloth, or the raw materials of these 
fabrics impregnated with flax-seed oil, or paint, or varnish, have fre-> 
quently proved the causes of spontaneous inflammation. 

Several years since a piece of canvass, forty yards in length, 
painted with white lead and oil, and exposed to the sun for some 
hours, was rolled up and put under cover. The next morning it 
was found smoking, and the whole except a yard, burnt to cinder, ' 
with a hole through the bottom of a wagon. This happened at 
Mount Pleasant, Virginia. A large piece of coarse muslin, thor« 
oughly oiled for the purpose of making covers for boxes, was left 
over nightf folded iposely in a shed in a yard in Market street, Bos* 
ton i in the morning, it was found burnt entirely through, and about 
toblasse. (1631.) 

A quantity of wool prepared with the usual proportion of oil for 
CAjrdingi and thrown into a heap in the evening, was found the next 



Digitized by 



Googli^ 



On S^f<mtaneous Combustion. . 149 

morning ignited, and the floor to a considerable extent on fire. This 
happened at Hamlin &i; Bates' factory ; and another instance occur- 
red at the establishment of Warner & Whetton^* Lamp oil was 
used. (1831.) A quantity of cotton clothing for seamen's suits, had 
been oiled and hung up at Duxbury, Massachusetts, for a fiutnighl 
to dry, and were then taken down, rolled together, and placed in a 
shed ; the next day they were fopnd on fire« (1831.) 

The Scbr. Hiram, laden with wool, when on a voyage from Bil- 
boa to New York, in March, 1825, was set on fire, in consequence 
of some linseed oil having been spilt on the cabin floor. 

Two pounds of wool greased with flax-seed oil, near Germantowjo, 
Pennsylvania, set fire to the building next morning. (1818^) The 
closet in which the paint and oil were kept at Boshor's carriage 
factory, Richmond, Virginia, having been smeared with linseed oU, 
burst out in a flame. (1832.) 

Some cotton used in cleaning the cabin of the ship Birmingham, 
became partially filled with flax-seed oil, and after some time it igni« • 
ted. An express experiment proved that cotton thus impregnated 
would inflame in two hours. (New York, 1831.) 

Cotton rags, while delivering from the cellar of a store, 24 Broad 
street, New York, were found on fire. Oil had been spilt on them. 
(June, 1834.) 

Mr. Durant's large balloon, varnished for the first time, exposed 
to the sun through the day, and rolled up in the evening, and de* 
posited upon chairs in a house in Jersey City, was found the next 
morning entirely consumed. The varnish was composed of oil, tur^ 
pentine and caoutchouc. (June, 1832.) 

Mr. Atkinson of Ellicott's mills near Baltimore, stated that flax- 
seed oil spilt on [wood] ashes in an iron kettle, caused the ashes to 
inflame m twenty four hours. He made an experiment to test the 
fact, with success. Mr. Patterson, President of the United States' 
Mint, repeated the experiment with cold hickory ashes, and one 
pint of flax-seed oil ; in forty six hours after, the mixture was fairly 
ignited, and in a short time emitted flame, which continued upwards 
of an hour. After the flame had ceased, the ignition continued for 
eighteen hours, and the ashes were then poured out of the vessel. 
(1820.) 



• Botli at Plainfield, Massachusetts. Ample experience has taught Earopean 
mantifacturers that do oil should be used for greasing wool, but that of rape seed. 
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A canvass recently painted with flax-seed oil, and then dried and' 
rolled close, took fire after being three hours exposed to' the sun on 
the deck of. the Schr. Olive, at Troy, New York. (August, 1820.) 

A piece of old packing-sheet, which had lain long about an oil and 
color warehouse, and was besmeared with different kinds of vegetable 
oils, on being thrown behind some casks pretty much confined from 
the air, inflamed. — Edinburgh Phil. Jour. vol. vii. p. 219. 

A cask of oat meal left from May to August in a kitchen in Glas- 
gow, caught fire and was totally consumed together with the barrel. 
— Thomson^ s Annals, vol. xvi. p. 390. 

A parcel of hops well dried, were put into a home-spun cotton 
gown and placed on a heap of cotton seed ; after three months they 
inflamed. Cotton it was remarked has frequently been known to 
take fire spontaneously in a moist and heated atmosphere. — Milton^ 
N. Carolina papers, ' (1824.) 

Certain ochres ground in flax-seed oil, inflamed during the act of 
trituration. 

Alder charcoal has taken fire in the warehouses in which it was 
stored."^ One of sixty three casks of lampblack on board the ship 
Catherine, bound to India from England, ignited, but was discovered 
by the fumes before it had burst into a flame. — Old Monthly Mag. 
ion., 1827, p. 91. 

Wtt Cotton. — The ship Earl of Eldon, in August, 1834, was set 
on fire, by reason of having shipped cotton in the rain at Bombay. 

A similar occurrence took place in 1836, on board a vessel which 
bad taken in cotton at Apalachicola, Florida, during rain. 

A piece of red cedar about two ounces in weight, broken in two, 
and laid upon the shelf of the store of Mr. Adam Reigart in Lan- 
caster, Penn. inflamed after two years had elapsed, in June, 1834* 
It was part of a tree found in excavating the .deep cut of the rail 
road, at the " Gap in the Mine Ridge," Lancaster County, thirty 
feet below the surface. The combustion was proceeding so rapidly, 
that the shelf would have been in a few minutes on fire, and it evi-* 
dently commenced in the interior of the wood, as some of the outer 
fibres were sound. — Hazard^ s Register of Pennsylvania, vol. xiii, 
p* 399. 

Haussman relates that several dozens of skeins of cotton, dyed 
red, and impregnated with an alkaline solution of alumina, with ex- 

* B. G. Sage. Walker's Archives, vol. iii., p. 80. 
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« cess of boiled linseed oil, were placed on a straw-bottomed Ghair, 
under a window, and at midnight they inflamed.* 

A heap of horse manure inflamed in the month of May, 1922, 
at Sharon, in Connecticut. The fire was two feet in circumferenceu 
American Journal of Science, vol. v, p. 201.f 



Art. XVI. — Notice of " A Report on the Geological Survey of 
the State of Connecticut i by Prof. Charles Upham Sheparo, 
M. D., &c. &c." — with extracts and remarks, by the Editor. 

In consequence of a recommendation by his excellency Gov. 
Edwards, the Legislature of Connecticut, in May, 1835, resolved — 
that the Governor be,, and he is hereby authorized to appoint a com- 
mittee of suitable persons to make a geological survey of the State 
of Connecticut^ and to report the same to the General Assembly at 
their May session of 1836. In consequence of this resolution, the 
Governor appointed Dr. James G. Percival and Prof. Charles U. 
Shepard to make and report on the proposed. examination. 

Thfese gentlemen having divided the labor, Mr. Shepard has re- 
ported on the economical mineral resources, and on the scientific 
mineralogy of the State. 

Dr. Percival's report on the geology, is, by permission of the 
legislature, deferred another year, that he may have time to finish 
his work. 

It is impossible for any competent judge of the matter to peruse 
Mr. Shepard's report without being convinced that he has brought 
to the task all the industry, perseverance, and science that were 
demanded, and that he has been particularly attentive to the practi- 
cal interests of the community. The result of this examination, as 
far as it is completed, does much honor to those who recommended, 
and to those who executed it, and we shall now give an analysis of 
the report of Professor Shepard, with copious extracts, since the 

* His theory of this is as follows : " In all cases where the oxygen of the atmos- 
phere is rapidly attracted and absorbed, the caloric, which serves as a base to the 
oxygen, giving it the qualities of gas, or elastic properties, is disengaged in such 
abundance, that if the absorbing bodies are susceptible of taking fire, or if com- 
bustible bodies are in the neighborhood, a spontaneous inflammation will take 
place." — Annates de Chimie, No. 144. Tilloch^ Vol. 18. ' 

t It appeared subsequently, that this case of supposed spontaneous combustion 
was the work of an incendiary; the communication of both facts was from the 
same person, a respectable physician. — Editor. 
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details are numerous and important, and do not always admit of 
abridgment. 

In bis introduction, after giving credit to tbose who have preceded 
faim in examining the mineral resources of Connecticut, Prof« Sbep- 
«rd remarks-^" I am far from entertaining the opinion that her min- 
eral wealth is yet fairly laid open to view. On the contrary, a 
glance only has been obtained, but enough it is believed, to awaken 
fresh zeal and confidence in relation to what remains concealed. 

** The opinion which has until recently prevailed respecting the 
metallic treasures of Connecticut was certainly erroneous. Her 
iron mines have often been represented as fast tending to exhaustion, 
and her iron manufacture as being attended with little advantage. 
One of these mines however, has long yielded its proprietors a clear 
unual profit of about five thousand dollars ; while many handsome 
fortunes have been realized from the iron business in that section of 
ibe State. Instead of a failure in the supply of ore, it may confi- 
dently be asserted, that not one half of the workable beds in that 
district are as yet fairly uncovered ; while it is equally true, that as 
soon as proper economy in the burning of charcoal and the radical 
improvement of the hot air-blast are introduced, cast iron will be 
ftflbrded at one half its present cost, and this without any diminution 
of profit to the manufacturer. An iron resource also, of great value, 
in the steel-ore of Roxbury, has hitherto been wholly unappreciated. 
And if our copper region has not as yel^ been a source of income to 
the State, it is not surely because we are deficient in this valuable 
metal, as the plainest indications show ; but for the reason that enter- 
prise and capital have been wanting to open these deposits : for 
workable veins of copper, unlike the other metals, rarely attain the 
surface of the earth. The neglect of these mines however, until 
the present time, will prove less a detriment to the public wealth from 
the fact, that the working of deep mines (in consequence of the 
economy introduced into the system of furnishing supplies requisite 
to such undertakings, and the saving of power in the improvement 
of the steam engine) is now carried on, at less than one half the cost 
incurred twenty-^five years ago. Cobalt, zinc, lead, bismuth and sil- 
ver, are also to be included on the list of metals which will one day 
augment the wealth of the State ; nor are the indications of tin, a 
metal most of all to be desired, wholly wanting. Without wishing 
by unauthorized statements to allure the inconsiderate, and those not 
possessed of the necessary resources, into a branch of business where 
the chances of success would be greatly against them, I still feel it 
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a duty to give it as my decided conviction, that the iron and copper 
mines of the State constitute a legitimate object for the investment 
of capital ; and that if the enterprise of opening these resources is 
committed to persons of integrity and skill, it must proVe eminently 
remunerative in its result, tx)th to those immediately interested and 
to the population generally. For it is most obvious, that the work- 
ing of rich mines will not only react in a favorable manner on the 
agricultural interest, by advancing the price of farming produce, but 
will also promote the public prosperity by leading to the free circu« 
lation of capital, the improvement of roads, and to habits of increased 
industry in the people. 

" The advantages possessed by the State in respect to material 
for architecture, decoration and porcelain,— fot flagging, quicklime 
and cements, — if on the whole better known and admitted than those 
connected with her metallic resources, are still far from being appre« 
ciated to their full extent. This report it is hoped will make it evi- 
dent, that they are not only bestowed upon us with a liberal hand| 
but that they have their value greatly enhanced by the topographical 
features and geographical position of bur territory. The Sound 
affords a navigation secure almost as a river along the whole face* of 
our southern boundary, while the Connecticut flows like a canal 
across the center of the State, and smaller i^treams and harbor^ 
cleave and indent the coast. Large and growing maritime cities 
roust still continue to depend upon us for the supply of much of tljeir 
most valued architectural materials ; and in the improvement of 
harbors and the construction of fortiflcations, we are doubtless des- 
tined to contribute as largely as heretofore. To an agricultural 
people, th6 possession of so many quarries under such circumstanceSi 
is peculiarly favorable; surpassing perhaps indirect advantages to 
them^ the existence of mines. For the working of these, together 
with the smelting of ores, are arts of slow and diflScuIt acquisition | 
requiring in many instances the investment of an immense capital^ 
which, in the fluctuating successes that often attend such operations^ 
must sometimes remain unproductive for an entire generation. But 
the working of a stone quarry is little more than a branch of agri^ 
culture. A farmer, supplying himsejf with a few additional instru- 
ments and materials, may work his ledges as well as his soil, accord- 
ing as one or the other rewards him best for his labor ; or he may 
manage both. Without prejudice to either. His labor in each case^ 
is alike conducted in the broad light and fresh air of open day. 

Vol. XXXIIL— No. 1. 20 
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^' As it appeared importaDt to connect with this report whatever 
seemed likely to promote the future development of valuable mine- 
rals in the State, I have felt myself called upon to introduce occa- 
sional details respecting the uses of minerals not commonly under- 
stood, and also to give very briefly the rules for detecting and recog- 
nizing such substances. And as encouragement to research, as well 
as for the purpose of making the public generally acquainted with 
our resources, I have included frequent statistical notices relating to 
the number of hands ^employed in various mines and quarries, and to 
the amount of products annually afforded. 

" How far the results I am herewith able to submit concerning the 
economical mineralogy and geology of the State will be thought 
valuable, I am unabje to predict. I have however, discharged this 
part of my duty to the best of my ability, though the restricted pe- 
riod allowed, has compelled roe to content myself in many instances 
with hasty examinations and brief descriptions. That there was 
room for the performance of .many useful services in affording infor- 
mation to individuals in different ^parts of the State who were occu- 
pying themselves with mineral explorations, I am abundantly satis- 
fied ; and both ray colleague and myself have the satisfaction of 
linowing, that we have dissuaded from many proBtless enterprises 
not a few of our fellow citizens who stood in need of such advice, 
while we hope that we have been able also to furnish suggestions to 
Others that will ultimately be promotive of their interests. Without 
wishing to speak disrespectfully of a community which has never 
been placed second to any other in the Union for its widely diffused 
'intelligence and general sagacity of character, I may still be permitted 
to say, that information relating to the mineral kingdom was almost 
every where found to be singularly deflcient. Other communities 
no doubt share with us in this defect. Many persons, not otherwise 
wanting in intelligence, were met with, whose belief in the virtues of 
the divining rod was unshaken ; irop*pyrites was often explored for 
gold, talcy rocks were ground for plaster, and plumbaginous mica- 
slate extensively mined for coal ! Most fortunate would it have been, 
could this deficiency have been supplied at an earlier period, as 
it cx>uld not have failed to check an immense expenditure of labor 
which has been worse than thrown away ; since it has always ope- 
rated more or less to interrupt the industry of neighborhoods, and to 
bring into unmerited discredit even scientific researches connected 
with the mineral kingdom. 



Digitized by 



Google 



Report on the Geological Survey of Connecticut. 155 

" A scienti6c report, embracing notices of all the sinnple minerials 
of the State, independently of their relations to the other sciences 
or even tp the arts, though uninteresting to the general reader, still 
seemed to be demanded, not only to supply the wants of the many 
students of mineralogy in the public institutions of the State where 
the science is taught, but also for the purpose of indicating with accu- 
racy the numerous productions which still lie dormant as respects 
any useful applicability, but which the progress of the arts may ere 
long call into requisition. It may be added also, that it was pre-* 
sumed the scientific community generally, were in the expectation 
of finding in this report a summary at least of the leading features of 
our mineral productions, since mineralogy has longer. been cultivated 
and taught as a branch of education here, than in any, other section 
of the country. The subject, for want of space, has necessarily been 
treated in an imperfect manner ; though I venture to hope, that inas- 
much as many of the facts are new, it will not be found wholly de- 
void of interest to the mineralogist. It was certainly an unexpected 
result to myself, to be able to detect in so small a territory as that 
of Connecticut, and one whose strata had been so little perforated 
by mining operations, nearly one half of the well established min- 
eral species hitherto discovered thoughout the world,tand fully three 
quarters of all the elements as yet made known to us by chemical 
analysis ; much less was it anticipated at the outset, that it would 
become necessary, in the progress of this work, to add several new 
species to the productions of the mineral kingdom." 

Mr. Shepard's labor is included under the three heads, 

Economical Report, Scientific Report, and Descriptive Catalogue, 

Under the Economical Report, there are the following divisions — 
1. Metals, 2. Coal, 3. Plumbago, 4. Gems, 5. Polishing and 
Grinding Materials, 6. Soapstone and Potstone, 7. Materials for 
Alcaline and Earthy Salts, 8. Materials for Bricks, Pottery, 
Porcelain and Glass, 9. Fire-stones, 10. Fluxeis, 11. Quick-lime 
and Water-cement, 12. Stone-Paints, 13. Decolorizing carbon^ 
aceous slate, 14. Materials for Architecture and Decoration, 16. 
Materials for Flagging, Tiling and Paving, 16. Mineral Springs ^ 
17. Materials for Agriculture. 

The State possesses many good deposits of iron ore. 

Of Magnetic Ore — there is a powerful bed at New Preston, on 
land of Alvan Brown — in the Buck Mountain, on the Housatontc 
river — in Reading, on land of Mr. Gregory. 
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Magnetic iron is found also at Judson's qoarry, Newtown-^n 
WiDcbester, inc. 

Magnetic iron sand is ibund on the sea board, from New Havea 
quite to Stonington Point, and even beyond, upon the Rhode Island 
coast. It is derived from the rocks that border the Sound, and at 
Seldon's Point, in Hadlyrae, it is found in place in granite, consti^ 
tuting sometimes one-fourth or one-third part of the rock. 

Hematite in all its varieties^ and bog iron ore, are found in many 
parts of the State. They contain from one-half to four-fifths their 
weight of peroxide of iron. 

" The fibrous brown hematite, compact hematite, and the ochrey 
mixtures of the two, are generally confined to primitive rocks, as 
gneiss and mica-slate. They afford materials for very large iron* 
works in many countries, and are universally regarded as the best 
ores for yielding a malleable iron, and for being easily converted 
tato steel. Although these ores (which may be referred to under 
the general name of hematite) are confined to a limited district of <he 
State, they nevertheless appear to constitute its richest metallic re-* 
source. The towns in which they exist are Salisbury, Sharon, and 
Kent; and the principal deposits hitherto explored, are those of the 
'* Ore-bill," Salisbury, — the Indian pond ore-bed, Sharon, — and tha 
Kent ore-bed. The two first form beds in mica-slate ; the last in a 
mk^ceous gneiss and quartz-rock. At Sharon and Salisbury, the 
ore is disposed in vast beds with a stratification every where obvious, 
and perfectly conformable to that of the adjoining mica-slate. It is 
moreover, free from secondary aggregates. At Kent on the con- 
trary, the order of arrangement is less visible in the bed, which at 
first view appears to be a confused accumulation of broken, decom« 
posing (and in some instances re-cemented) rock, at the foot of a 
high ledge. 

" The Ore-hill mine of Salisbury, is by far the most important of 
these deposits. It is situated about two miles west of the Furnace-* 
pond, and covers an area of several acres, forming the southeastern 
slope of a slight elevation of land. It is worked like a quarry, open 
to the sky. The entire surface of the slope is destitute of vegeta- 
tion, and every where excavated by diggings and pits." 

<< The ore is reduced in high furnaces, and yields on an average 
from forty to fifty per cent, of pig-iron. This is principally con- 
verted into bar-iron at the furnaces where produced, or at the forges 
10 Winsted and Canaan, and is there manufactured into bar-iron for 
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moflkot and rifle-barrels, and for common uses for the blacksmith ; 
anchors, axle-trees, iron-bars and tires for wheels, irons ibr grist and 
saw-mills, shafts for steam-engines and manufactures of all kinds ; 
large screws for clothiers, paper-makers, and for pressing bales of 
cotton and hay. The best Salisbury iron has obtained a decided 
preference over all other iron, either foreign or domestic, for the cop- 
struction of musket and rifle-barrels. 

" The Kent bed was formerly considered as a very important de- 
posit of ore. It supplied several extensive forge establishments for 
a great number of years with ore of an excellent quality ; but partly 
in consequence of the unskillful and improvident manner in which 
the original workings were conducted, and partly from the limited 
extent and peculiar situation of the bed, it has now sunk into almost 
tc^l neglect. It is situated on the western declivity of a low moun* 
taiUf near its base. In length the mountain is about three miles, and 
in height two hundred feet. Its length corresponds with the edges 
of stjatification in the vicinity, which do not differ essentially from 
north by east. 

'' At present the workmen are directing their attention to a more 
recent opening, situated seventy or eighty rods north of the old 
mine, on the same slope and at the same elevation above the valley. 
It has been worked more or less for a period of thirty years. Until 
lately, the ore was obtained exclusively by burrows ; but they have 
now formed a deep drain, open to the air as at the old bed, and from 
the sides of thb drain they carry in burrows, where the workmen 
operate to advantage during the winter. 

The following is an approximation to the annual yield of fiimaees 
ia east-iron in this section of the State :-— 

The ore from N. Y. The ore IhMU Conn. 

'^ Housatonic manufacturing co., 500 tons. 



Macedonia furnace co.. 


850 " 






Kent furnace co.. 


600 " 






Sharon valley-furnace. 


- 


8001 


;on 


Raumaug iron co., 
Chapinville, 
Canfield h Robbins, 


500 '' 


400 
400 




Cornwall iron co., 


- 


500 


t( 


Cornwall-bridge iron co., - 
Limerock furnace, 


: : 


1000 
400 




Mt. Riga, 




500 


It 



2450 4000" 
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' 'About 900 tons of ore go annually from the Salisbury beds to the 
Ancram iron works, and 300 tons of the Kent ore are consumed near 
the ore bed. 

The annual produce of cast iron from the hematite of the State, 
may therefore be estimated at 4500 tons. 

Mr. Shepard has the following valuable remarks and citations on 
the subject of the manufacture of iron. 

*' In the fabrication of cast-iron it must be obvious, that a certain 
temperature is necessary to secure the favorable working of the fur- 
nace. If this is not reached, all the stock added, is (in the language 
of the furnace-men) " cut to pieces" without any reduction of the 
metal. The manner in which the hot-blast secures the heat required, 
b at once understood if we reflect upon the ascertained fact, that m 
a furnace whose charges of stock amount to two tons per hour, the 
weight of air driven in, is six tons for the same time. The differ- 
ence between the admission of this prodigious weight of air at 50^ 
and 600^ is most apparent, especially when it is considered that it 
enters the hottest part of the furnace. In both cases, the effect it 
produces to support combustion is the same ; in the latter, however, 
it does not rob the combustion of the heat it produces. But before 
quoting the verification of the rationale given, and which experience 
has furnished, it is proper to allude to the method by which the air 
is heated, and to state bow it is forced into the furnace. A number 
of arrangements have been adopted in Scotland for heating the air, 
but no one in particular seems hitherto to have proved itself superior 
to the rest. In general, the method may be described to consist, in 
maintaining at a red heat, the cast-iron tubes through which the air 
from the blowing apparatus to the furnace is conveyed. But as the 
temperature of the furnace near the nozzles becomes so much ele- 
vated, it is necessary in order to prevent the nielting of the cast-iron 
lining to employ the water-tweer ; which consists of an iron lining, 
cast hollow instead of solid, so as to contain water within, which is 
admitted by means of one pipe, and allowed to escape by another 
as it becomes heated. It tbus becomes practicable to lute up the 
space between the blowpipe nozzle and the tweers, whereby all loss 
of air is prevented, and the bellowing noise formerly produced com- 
pletely suppressed. 

" To exhibit in a satisfactory point of view the operation of this 
arrangement, the results obtained at the Clyde iron-works, in Scot- 
land, may be instanced. 
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^^ ^ During the first six months of the year 1833, when all these 
chapges had been fully brought into operation, one ton of cast-nrpn 
was made by means of 2 tons 5i cwt. of coal, which had not pre- 
viously to be converted into coke. Adding to this 8 cwt. of coal 
for beating, we have 2 tons 13^ cwt. of coal required to make a to0 
of iron ; whereas in 1829, when the cold blast was in operation, 8 
tons 1:| cwt. of coal had to be used. ^ This being alAQOst exactly 
three times ais much^ we have from the change of the cold jdast to 
the hot,' combined with the use of coal instead of coke, three timei 
as much iron made from any givisn weight of splint coal. 

^' ^During the three successive periods that have been specified/ 
the saine blowing apparatus was in use ; and not the least remark- 
able effect of Mr. NeilsoN's invention has been the increased effi-* 
cacy of a given quantity of air in the production of iron. The 
furnaces of Clyde iron-^works, which were at first three, have been 
increased to four, and the blast machinery being still the same, the 
following were the successive weekly products of iron during the 
periods already named, and the successive weekly consumpt of fuel 
put in the furnace, apart from what was used in heating the blast :-— 

Tons. Tons< Tons. 

In 1829, from 3 furnaces, 111 Iron, from 403 Coke, from 8fe8 Coal ' - 
lg30, " 3 " 162 " " 376 " " 836 " 

1833, " 4 " 245 " " 564 " 

« * Comparing the product of 1829 with the product of 1833j it 
will be observed that the blast> in consequence of being heated, has 
reduced more than double the quantity of iron. The fuel consumed 
in these two periods^ we cannot compare ; since in the former, coke 
was burned) and in the latter, coal. But on comparing the consumpt 
of coke in the yeard 1829 and 1830, we find that although the pro-* 
duct of iron in the latter period was increased, yet the consumpt of 
coke was rather diminished. Hence the increased efficacy of the 
blast appears to be not greater than was to be expected, from the 
diminished fuel that had become necessary to smelt a given quantity 
of iron. On the whole then, the application of the hot blast has 
paused the same fuel to reduce three times as much iron as before^ 
and the same blast twice as much as before. The proportio4 of 
the flux required to reduce a given weight of the ore has also 
been diminished/ 

'''In Scotland) Mr. Neilson's invention has. been extensively 
applied to the making of cast-iron, insomuch that there is only one 
Scotch iron- work where the invention is not in use ; and in that 
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Uroik) apparatus is under construction to put the infention into ope- 
ration.'-^(09i the application of the Hot Blast , in the mamtfmc* 
tmte of Cast i-on^ by Thomas Clark, M. D., Professor of Cben>« 
istry in Marisbal College, Aberdeen. Transactions of the Ro^l 
Society of Ekiinburgh, Vol. xiii, p. 373.) For additional details 
respecting this improvement, see a treatise * on the use of hot air is 
the iron^works of England and Scotland, translated from a report 
Bftade to the Director General of mines in France, by M. Dutrenot^ 
bie34. London. Murray. 1836.'"* 

Bog ore is abundant, and has long been wrought in the Scate^ 
particularly in the central and eastern parts. 

The iron works of Stafford produce 350 tons of cast iron annu- 
aDy'^but a part of the iron comes from Massachusetts. 

JS^atkic fVon.—- Of this ore, there is a great deposit at Roxburyv 
•ear New Milford. This ore consists of more than half protoxide 
of iron, and tiie rest is carbonic acid with a little manganese, lime 
tad magnesia. 

This mine was wrought, many years ago, for silver, and then deep 
tad expensive excavations were made, of the origin of which Mr* 
Shepard has given an interesting account. This ore is usually 
called the steel ore, because it afibrds steel directly from the bar" 
without cementation, and its nature has in this case been repeatedly 
verified of late years by the fabrication of cutting instruments from it. 

Iron pyrites are found in many parts of the State, and the mag« 
netic variety in abundance in the towns of Trumbull, New Fair6eld^ 
and LitchGeld ; in the latter totvn, it is particularly abundant. It is 
easily converted into copperas, but as yet there is no manufactory 
similar to that which is so well known at Stratford in Vermont^ 12 
miles west of Dartmouth College. 

Ciller .*-*Most of the ores of copper are found in Connecticut i 
Mid there have been many exportations, particularly in the early 
part of the late century. 

A mass of native copper, weighing nearly 100 pounds, was found 
a few miles from New Haven, many years ago ; and more recently 
(about SO years ago) near Wallingford, one weighing 6 pounds^ 
which is in the cabinet of Yale College, and it has been discovered 
repeatedly in Farmington. The excavations formerly used as a 
State Prison, in Granby, were made a century ago, in digging for 

* The greater part of the extracts commencing at the top of the precedinir page, 
was printed in Vol. xxzi, at p. 181 of this Journal, but we allow them to stand here 
again for the sake of the connexion. 
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eopper, and since the removal of the convicts to Wetbersfidd, thii 
mine^as been wrought again. 

^* The following is the report of Mr. John B. Jenkins of Swun- 
Wales, of his. trial made in 1830, upon four parcels of the ore Z'-^ 

*No. 



ewt. 

1, wt. 4 


T 


lb*. perecnt 

17 produce 13^ 


ewt 

metal 


'2't 


2, 4 


2 


4 12J 





2 3 


3, 4 


1 


4 4| 





21 


4, 4 


2 


24 10| 





1 26 



17 8 21 1 2 26 

"*Tbe quality of the copper in each parcel is very much the 
same, and may be said to be of the average quality of English cop- 
per ; but their smelting qualities are below the average, being rather 
refractory. The expense of smelting the above ores, per ton of 21 
ewt. will be for No. 1, £2 11 9 ; No. 2, £2 9 9 ; No. 3, £l 18 8; 
No. 4, £2 8 0, exclusive of all custom house charges. The ores, 
if there were any quantity of them now for sale, would bring the 
following prices, viz ; — 

*^ 'No. 1, about £9 9 6 At the present rate of exchange, $44 84 

2, 8 9 6 40 10 

3, 2 19 6 . 14 08 

4, 7 9 6 35 38 



Average, £7 2 0^ 033 60 

" * These are the prices as near as I can judge of them, or as 

much as a smelter could now give for them at Swansea, the miners 

to pay freight to this place, and all expenses of ware*housing, sam« 

pling, &c. &c.' 

" In order to show the richness of these ores when compared with 
those of Cornwall, the following statement of the produce of the 
'EAglish mines for three years, is subjoined from the same docu- 
ment." 

Yean. Tons of ore. Tons of cop. Rate p. c. Value per ton. Total Talcte. 

1815 79,984 6,607 7tV £6 13 £533,108 00 

1816 82,442 6,968 8 6 10 5 537,621 

1817 73,727 6,608 S^V 6 116 410,936 
Variegated copper ore, in rich veins, has been uncovered by O. 

W. Bartholomew, in Bristol ; the veins are in a granitic rock and in 
fbue, and it is suggested by Mr. Shepard, that tbe copper Ibund ia 
the red sandstone and in the trap of Condecticut, may iMve resulted 
Vol. XXXIII— No. 1. 21 
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from tbe breaking up of a regular formation of copper in the' (Mrimi- 
tive. 

Copper ore is found in Hamden and Cheshire, near New Ha- 
ven, as well as in many other places. In addition to the forms 
which have been enumerated, we may mention vitreous copper, 
yellow copper pyrites, and the green and blue carbonates. For 
many details relative to the indications of copper in Connecticut, 
we must refer to the report itself. 

Lead. — The number of places where lead has been found is very 
considerable, and mines have been wrought at Middletown, Wilton, 
be. Some very rich specimens were brought, a few years since, to 
Yale College, from Brook6eld, but they appear not to have belonged 
to a continuous vein. Lane's mine, in Monroe, is worthy of com* 
memoration, on account of the large proportion of silver — from 2 to 
3.5 per cent, of tbe metallic lead ; this ore is not hitherto abundant, 
but" the mine has been merely opened, and not wrought deeper than 
a few feet. Since the proportion of silver is so large, this deposit 
of argentiferous galena ought to be explored. 

Zinc. — ^Blende, or the sulphuret of zinc, is found in various places, 
and calamine (the carbonate) in small quantity at Brookfield ; cad- 
mia, an oxide of zinc, sublimes in the iron furnaces of Salisbury. 

Native Bismuth is found at Monroe. 

Arsenic — in the form of arsenical iron, (mispickel) exists at Derby, 
Monroe, Chatham, Wilton, &c. 

Cobalt and Nickel are found at Chatham. 

Molybdenum in Haddam. 

Titanium — in Monroe, Plymouth, Granby, North Greenwich, 
and Middletown. 

Uranium, in the feldspar quarry, Middletown. 

" Columbium. — The State of Connecticut furnished the first sam- 
ple of this ore to science ; and in consequence of its American origin 
it received in England the name of columbite, and the new metal it 
was found to contain, that of columbium. 

*^ The china-stone quarry at Middletown has furnished the 
most extraordinary specimens of columbite yet described in the 
world. A single group of crystals obtained at this place weighed 
&urteen pounds.* It occurs in crystals disseminated through the 
feldspar, many of which are very remarkablej not only for their 
size, but for their perfection of form. It is also found in small 

! ■'■■■ ■■■- ■..-,-.■■-. I - I . ■ I .. ir 

♦ See this Journal, Vol. xxx, p. 387. 
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quantity at Haddam, in the granite-vein which contains the cbryso^ 
beryl. 

- « The first sample was sent by Gov. Winthkop to Sijr Hans 
Sloane, and was deposited with the collection of this gentleman in 
the British museum, where it was examined by Mr. Hatchett, and 
afterwards by Dr. Wollaston. The specimen was supposed to 
have been found near New London, which was the residence of 
Grov. WiNTHROP ; but as the ore has not been re-discovered in that 
vicinity, it is more probable that it was obtained from the region of 
Middletown." 

Tungsten is found at Monroe — ^botb the wolfram, ferruginous 
tungsten, and the calcareous, besides the free oxide, which was there 
first identified."^ 

Coal. — Connecticut being mainly a country of primary rocks, and 
accordingly, in three quarters at least of our territory, — in all but 
the secondary region of the valley of the Connecticut, and the lim* 
ited basin of Woodbury and Southbury, — the existence of coal is as 
certainly denied as that of rock salt in the sanle district. 

"The great central valley of the Connecticut abounds in a con- 
glomerate-rock, obviously composed of fragments dcfrived from the 
contiguous primitive ; nor is it wholly wanting in bituminous shales 
and dark colored sandstone-slates, which are the more immediate 
attendants of coal deposits. Still these have not yet been found 
collectively arranged in that order of alternation, and penetrated and 
interleaved by vegetable remains and argillaceous iron-ore,' circum- 
stances which are at least requisite to constitute safe indications for 
boring. The hopes that have been entertained have been founded 
ehiefiy on bituminous shale and limestone, black fissile slate, and 
thin interrupted seams and grains of indurated bitumen in sandstone 
and amygdaloid. 

" Impressions of plants are of very rare occurrence at the places 
where excavations have been made, and in many instances altogether 
wanting. A cupriferous sandstone-slate in Suffield at Enfield falls, 
occasionally embraces compressed stems, apparently of calamitae, 
which are converted into brown coal. Similar remains were 
noticed at Southington, in one of the quarries of hydraulic lime. 
The coal-digging in Durham also'afiTorded some obscure vegetable 
impressions. The coal from these plants burns with a feeble flame 
end a disagreeable peat-like odor« That found in trap at Far^ 

♦ See Vol. iv, pp. 52 and 187 of this Journal. 
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mmgum, Southborj, and at Rocky Hill, Hartfoid, ignitas sloirff , 
and burns without flame or odor : it is therefore, rather referable 
to anthracite than to bituminous ooal. The coaly matter^ oc- 
eumng in seams with crystals of dolomite in marly shale at Berlin, 
•nd in the bituminous shales of Southbury, is compact bitumen. lo 
many instances when freshly taken from the quarry it is semi-floid^ 
or only so much inspissated as to form what is called the elastio 
bitumen, or mineral-caoutchouc. It burns with a white flame and 
much smoke." 

'' Plvmbago. — A plumbago-mine was worked to some extent, 
seventy or eighty years ago, in the northwest corner of Ashford, on 
hnd then owned by Mr. Adonijah Backus. It had been pre* 
viously opened, but at what period is not now known. At the time 
here mentioned however, a number of tons of plumbago were ob- 
tained. The mine was worked in the manner of a quarry, and an 
excavation made of considerable extent. This is now completely 
filled up with stones, which have been carted thither from the con* 
tiguous fields ; a road also passes quite across one end of the trench. 
The rock of the vicinity is gneiss, analogous to that embracing the 
plumbago at Sturbridge, which is about six miles in a northeasterly 
direction from this place. And such is the conformity of this direc^ 
tion with that of the stratification of the gneiss, as almost to justify 
the opinion, that the Asbford and the Sturbridge deposits of plum" 
bago have a connexion with each other. This suggestion is the 
more probable from the fact, that the gneiss rock is similar at both 
places, and contains scales of the mineral in question at several inter* 
merdiate points." 

A number of persons from Colchester, in 1813, from the loose 
materials thrown out eighty years ago, obtained in a short time a 
wagon-load of plumbago. 

'^Another depository of plumbago is in the western part of Corn- 
wall, on a mountain nearly three hundred feet high, and situated 
directly upon the eastern bank of the Housatonic river. It is the 
property of Mr. Gideon P. Pangman. The rock is gneiss, and 
wherever it comes into view on its western slope, this mineral may 
be detected as entering more or less into its composition,— ^some* 
limes in large proportion, forming a plumbaginous gneiss. A trencb 
bas been excavated at an elevation of about one hundred and fifty 
ftet above the river, nearly six feet wide aind twenty bng, intoe 
rack containing large lamins of plumbago." 
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€hm$.^^Topttz at Monroe in profusion in a votn of fluor »par<^ 
Buoierous crystals — some beautiful, but often large and coarse. 

Sapphire at Litchfield — chrysoberyl at Haddain*-«iQerald8 and 
beryls at Haddam — tourmaline at Monroe, Haddam, &c. Zircon a( 
at Haddam and Middletown^-garnets in many places-^agates in 
East Haven, Southbury, Farmington— corundum in Litchfield. 

" Swpiiane, — ^The rock referred to under this name in Greenwiobi 
Stanwich, Litchfield, New Hartford, Wilton and Colebrook, is en^ 
tirely composed of asbestiform tremolite, and might with great pro^ 
priety be called asbestus-rock, since in some of these places it forma 
9xtepsi?e beds. All attemps to quarry and to split it, must be attended 
with so much difficulty, that it can never come into competition witb 
g«iuine soapstone. Rudely shaped blocks of it are used to some 
extent in furnaces, in the chimneys of smiths and for common chim*^ 
Bey*backs. 

^' A soapstone better entitled to the name, though not of the best 
quality, exists in Somers, where it has been quarried for many y^ars* 
The quarry is on the eastern side of Durfee mountain, about one 
hundred and fifty feet above its base. It occurs with talc-^stete m 
interstratified masses in hornblendic gneiss. It abounds too much kl 
tremolite crystals, and grains of magnetic*iron, to admit of the ndoai 
valued applications of this substance as a fire^tone ; besides it ia . 
injured by possessing too shistose a texture. The uses to which i( 
has been applied are, for hearth and grave*stones, and for jambs. 
At present however, it is but little worked. 

'^ The chlorite of Newtown is well adapted to the manufacture^ 
of ink-stands and similar articles, and has, already been employed ta 
some extent for this purpose. The true soapstone or steatite is 
found at Bartholomew's factory in Bristol, and at two places farther 
south, where it exists in a limited formation of hornblendic serpen*^ 
tine, forming coatings and veins. It possesses all the requisites for 
the purposes above described as pertaining to this substance, and it 
has already attracted the notice of tailors, who have found it pos* 
sessed of the same properties as the French chalk of the shops." 

The best soapstone in New England is obtained from Orford and 
Franeistown, N. H., also near Bellows' Falls, Vermont, and firom 
Middlefield, Mass. 

^ 2%e materiab for the fabrication of bricks are every where 
ahmdantf and of the best quality, throughout the secondary regicm 
of the State." In New Milford there is a bed of porcelain clay 
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proceeding from the decomposition of granite, coyeriog several acres. 
It forms an excellent material for small furnaces, and for lining an- 
thracite stoves ; the fire-bricks made from it are nearly equal to those 
of Stourbridge, England, and cost about two-thirds as much. Porce- 
lain clay is found also in Sherman, Kent, Cornwall, Granby, be. 

The feldspar quarry, below Middletown, affords inexhaustible and 
excellent materials for the manufacture of porcelain. Seven hun- 
dred tons were delivered at Middletown last year, of which 600 tons 
were shipped to Liverpool, and 100 to the porcelain manufactory 
at Jersey City. 

Siliceous sand of excellent quality for the manufacture of glass, 
.is found in Middlebury. 

Fire*Stone$, — Quartzy gray wackes, micaceous gneiss, mica-slate, 
and steatitic or asbestus-rocks, are often employed as fir^-stones. 
Quartz rock and micaceous quartz rock are used for the same pur- 
pose. A rock of the latter kind used at Stafford '^ is arranged in 
lamins of such thinness, that it requires at least fifty repetitions of 
them to form an inch. Each layer is completely coated with an 
almost unbroken film of white-mica. The rock cleaves with the 
utmost facility, and perfectly strait. The layers of quartz, more- 
over, are made up of slightly cohering, transparent grains, in conse- 
. quence of which structure the rock is a very weak one, and may be 
broken with a slight force even in slabs of considerable thickness, 
and it may be cut and dressed on the edges with much more facility 
than the softest sandstone. It occurs at the quarry in strata nearly 
vertical ; and is shaped into blocks two feet square on the broadest 
lace, by sixteen inches thick. In this condition it sells for sixteen 
dollars per ton. The demand for the stone at present is sufficient 
to afford constant employment to two quarrymen. The blocks sim- 
ply require to be so arranged in furnaces as to have their edges per- 
pendicular to the surface of melted metal. Some of these fire-stones 
at the furnace in Stafford, after they had been subjected to this use, 
were observed to have undergone a semi-fusion only, even where 
they bad been exposed to the most intense heat. The silica on the 
exterior of each siliceous lamina had apparently been adequate to 
the saturation^ of the earthy bases contained in the mica, leaving the 
centre unaffected ; while the glass produced^ had on the whole been 
sufficient to convert the stone from a friable, into a closely aggluti- 
nated mass. Those fragments and masses of the rock not adapted 
to use in furnaces are reduced to sand, and employed to some extent 
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akmg with lime, in the preparation of a handsome finish for the 
walls of rooms." 

Fluxes. — ^The minerals generally used are limestone, quartz, and 
fluor-spar, and magnetic pyriteis. 

Silex combines with the bases and forms silicates as they are 
termed. 

Quick Lime and Water Cement. — ^The State abounds with ma- 
terials for these most useful compositions ; much of the Kmestone is 
magnesian, which answers well for the purposes of the arti», and 
although said to be injurious as a' manure, Mr. Bakewell asserts that 
it is only necessary to employ it in smaller (][uantity. In pure lime* 
stone, '^the carbonate of lime is present in a proportion not lower 
than eighty-five per cent., the remainder consisting of magnesia, alu- 
mina, the oxides of iron and manganese, and of silica. The mag« 
nesian lime is the product of rocks in which carbonate of magnesia . 
is associated with the carbonate of lime in a proportion, between 
fifteen and forty-five per cent. Hydraulic lime is derived from rocks 
containing between ten and thirty per cent, of clay, (a mixture of 
silica and alumina in nearly equal proportions.) These varieties 
are essentially different from each other. The two first are alike 
adapted to atmospheric uses ; the last, as its name signifies, to suba- 
queous applications,^having the extraordinary property of harden- 
ing under water. 

** Pure limestone as well as dolomite, is extremely scarce through- 
out the whole eastern half of the State. It is probable that the bed 
of dolomite in North Stionington may be found extending itself for a 
few miles, both in a northerly and southerly direction from Geer's 
kiln, but beyond this no indications of limestone appear except in 
the mica-slate of Bolton mountain. At the notctvin Bolton, several 
thin beds of pure limestone make their appearance, and the same 
strata occur again nearly two miles north in the flagging-stone quarry 
in Vernon. The overlie of the flagging-stone here, for a thickness 
of thirty feet, chiefly consists of a calcareous mica-slate, in some 
layers sufficiently rich in carbonate of lime to be burnt for agricul- 
tural purposes, if not for the fabrication of mortdr. The same stra- 
tum is no doubt continuous through the range, and in some part of 
it may be still richer in lime. 

^' The western part of the State on the other hand, is in general 
well supplied with the varieties of calcareous rocks, although the 
dolomitb kind greatly prevails. Still even withm the dolomite, it is 
believed that extensive beds of pure limestone exbt." 
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St9He Patftt».— These are made froin soapstone at Oreenwpd^ 
where fifty tons were ground in 1835. Serpentine and aulphate of 
baiytes are also used. 

Architectural Materials. — '^ The building stone of Conoecticut^ 
both omamental and common, constitute one of the most valuable 
resources of the State, whether considered as affording a supply to 
its own wants, or materials for exportation. The principal kinds at 
present in use are granite (the term being used in its widest sedse,) 
gneiss, sandstone, marble, sandstone^conglomerate and trap. The 
two last mentioned are employed only as a common building materiaU 

*^ The ornamental granite found in the State presents numeroia 
varieties ; in treating of which, it will be convenient to refer them to 
several general types under distinct names. 1. Gray granite. 8« 
White granite. 3. Flesh colored granite. 4. Red granite. 5* 
Epidotic granite. 6. Porphyritic granite. Green porphyritic 
granite* Gray porphyritic granite. 7. Chloritic granite. 8« 
^Sienitic grawUe. The gray granite is the most abundant and the 
most useful. A beautiful granite of this kind is wrought at Water* 
ford. 

<^ Mine-hill in Roxbury has been much resorted to, for a more shis* 
tose and lighter colored granite (strictly gneiss) than that just descri* 
bed. It is easily obtained in very large tabular blocks, and might 
with as much propriety be embraced under flagging stones, as it is 
employed for paving as well as for building stone. Its leading use, 
however, is for underpinning and for stepping stones. At present, it 
employs but two or three hands. A similar use is made of the Wil* 
limantic quarry and of several others. The quarries in Ghreenwicb 
afford several light colored varieties of gray granite, but are wrought 
almost exclusively as a common building stone, and are taken in 
large quantities to New York city. 

^* Other localities deserving to be indicated as likely to furnish vat-^ 
tiaUe deposits of this stone^ are the following : Stonington, Grotoa^ 
the country between Norwalk and Darien, North Fairfield, nertb 
part of Wilton, region in vicinity of Torringford and WoloottviMe^ 
Winsted, western part of New Milford, Canada Village (Goshen,) 
Warren, Marlborough, and Voluntown. 

<^ There is but one quarry of the white granite which is wrooght at 

' present. It is in Plymouth, near the woolen manufactory of Mr. 

HisiffBT TfiRRT. The bed is extensive, forming apparently the west^ 

«VD ode of a hill, which is above a mile long, though ooneealed t» % 
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490Dsider&ble extent by soil. It is the most beautiful granite in the 
Skate; nor is i( surpassed in whiteness and transparency of material 
)>y any granite in the country. The distance from water-commu- 
nication alone prevents it from being a source of great value to the 
proprietors." 

The number of quarries of beautiful granite is so great that we 
cannot quote them, but must refer to the original report. 

White marble is ei^tensively quarried for architecture at New Pres- 
ton ; tbe average yield of the quarries here is seven to eight thou<- 
sand dolkrs for the rough stone, and nearly as much more for pre- 
paring it in the neighboring shops. 

SmdMtime is more extensively used than all other materials deri- 
jved from rocks. This rock is often soft when taken from the ground 
but hardens in the air, and its nearly horizontal stratification make 
it very easy to remove it from the quarry. 

" It is unnecessary to enter into details respecting the sandstone 
i|uarries of the Connecticut valley. There is scarcely a neighbor«- 
faood not affording this valuable material in sufficient quantity for its 
own demand ; while the great quarry at Chatham which employs 
(Wo hundred men, furnishes blocks to all tbe maritime cities in the 
United States. Its very great facilities for supplying, added to its 
icootiguity to the river, give it an advantage in shipping this stone, 
which it is doubtful whether any other quarry in the country will 
ever be found to possess. As a very peculiar variety on account of 
its color, the quarry at Wapping (East Windsor,) is entitled to men- 
tion. The sandstone here is of a bright and uniform brick-red. 

'^ The most interesting deposit of sandstone for ornamental archi- 
tecture yet developed in the State, is situated in North Haven, at the 
east end of Mount Carmel, on tbe middle road between New Haven 
and Hartford. 

'* Upon the common building materials of the State it may be re^ 
marked,- that we have but few rocks unfit for cheap and ordinary 
structures. If we except mica-slate, argillite, talcose and chlorite- 
skte, the more fissile shales and marly slate of the secondary, all the 
XKbers are more or less employed. Trap is most used in tbe valley 
of the Connecticut, and is not surpassed for strength and inalterii- 
bility by any other stone. It is frequently quarried without the akl 
C^ gunpowder, the seams of the rock presenting natural divisions. 

'^Common building stone is quarried at several places in the State, 
for exportation. It is generally spoken of as foundation-stone, or 

Voju. xxxiu.~No. 1. as 
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as fort or block^stone. Large quantities are shipped from the quart 
ries situated immediately on the banks of the Connecticut and the 
Thames, to be employed in New York and in the public works ak)ng 
the coast. The quarries on the east side of the, river at Haddam 
are particularly engaged in this business, and employ forty or fifty 
men. Lord's quarry in Lyme is well located for affinrding this 
kind of stone. In 1832 and 1833 it employed upwards, of thirty 
hands, being then engaged in furnishing stone for the construction of 
canal-locks in New Jersey. The stone for the foundation-work of 
the Merchants' Exchange in New York was supplied during the 
last season from this quarry. 

*' Chapman's quarry of granitic-gneiss on the east side of the 
Thames in Groton, a few miles above New London, is also exten- 
sively engaged in furnishing block-stone. Twelve hands were em- 
ployed here last summer. The stone is quarried at an expense of 
twelve cents the foot, and its freight to New York costs from six to 
eight cents. A quarry for similar stone on the opposite of the river 
in Waterford, was worked five years ago to furnish stone for the 
public works at Pensacola. Common building stone is extensively 
quarried also at Greenwich, both for the construction of public works 
and for ordinary building in the city of New York." 

The verd antique marble of Milford is a beautiful ornamental 
stone of inexhaustible variety. It is not fitted for outside decoration^ 
because its fine colors become dull in the weather, but within doors 
they are permanent. It is true that all the marble obtained at Mil- 
ford is not verd antique ; but we cannot agree to confine it within 
the narrow limits drawn by Mr. Sbepard, as we are sure it is not so 
limited in the fine tables, vases, &c. seen in Europe, and sometimes 
in this country. 

Stones for Flaggings Tilings fyc. — " The flagging-stone of the 
State is referable to the following rocks,-— gneiss, micaceous quartz- 
rock, mica-slate, and sandstone slate ; and together constitute a 
resource fully equal to its building-materials. The quarries of gneiss 
on the Connecticut river rank very high in importance, not only on 
account of the intrinsic excellence they possess, but from their proxi- 
mity to the river. They are situated at Middletown, atChatham, at 
Haddam on both sides of the river, and also at Chester, Hadlyroe 
and Essex ; and they are remarkable for the uniformity of their 
character in every place where they are explored in these towns, 
as well as further southwest in Madison, where extensive quarries 
also exist. It is difiicult to ascertain the number of hands employed 
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in quarrying this rock ; but from such facts as could be collected, it 
is believed that they ordinarily fall but little below five hundred. 
The properties of the gneiss are in a measure peculiar : at least, no 
rock precisely resembles it in any part of the State. Its leading 
peculiarities depend upon its black mica and transparent grains of 
albite* These are arranged in thin, strait, and parallel layers, giving 
to surfaces produced by cross-fracture a banded appearance of black 
and gray ; while the surfaces resulting from cleavage are almost 
black* Both the mica and the albite possess high degrees of lustre, 
which impart to the rock a very brilliant effect,— -rendering fresh 
' slabs of it almost insupportable to the eyes, in a strong light of the 
sun. The cleavages do not take place with the greatest freedom, 
and can rarely be effected, so as to divide the rock into slabs of less 
than six inches in thickness.* They are particularly prone to occur 
where the mica is most abundant, and this in general is contiguous 
to those layers of albite which are made up of larger individuals 
than the average size. The rock contains very little quartz. Horn- 
blende is occasionally present, which is of a black color, highly 
crystalline, and brilliant in its lustre. The process of quarrying 
appears to be conducted with the greater facility, from the highly 
inclined position of the strata. Slabs of aiiy dimensions are easily- 
procured. Its great use seems to be for flag and curb-stones, though 
it is also employed ' extensively in the construction of wharves, 
bridges, breakwaters and fortifi^cations, for which purposes its strength 
and inalterability render it very desirable. It is likewise used for 
underpinning stones, and for posts to gateways and fences which in 
some instances are covered by wood. As it is a material of great 
impc»taoce in paving, it is sought for in all the large cities, being 
extensively used in Boston, New York and Philadelphia, and of late 
has been introduced into Charleston and New Orleans, where it is 
likely to prove highly important in the paving improvements recently 
commenced in these cities. It may well be doubted whether any 
material will be brought to light in the country, better adapted either 
in quality or local situation than the gneiss of the Connecticut river, 
for satisfying these demands. 

*^ In the northwestern part of Lebanon, a little east of what is 
called Hearth-stone hill, a very valuable flagging is quarried. It 
consists of a feldspathic gneiss. It is very thinly stratified, strait 

* Many of the flagging stones sold in New Hayen are pot qiore ihan one, two or 
three inches thick, and come, we believe, from Had dam. —Ed. 
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and easily separable. Much of it consists almost wholly of feldspar. 
Flags are quarried here of great size and any desirable degree of 
thinness ; and although the transportation by land to market (to 
Norwich) is above fifteen miles, they are yet afforded so k>w as' to 
compete with the Bolton stone." 

'^ Next in importance to the gneiss, the mica-slate of Bolton moun- 
tain deserves to be noticed as a flagging-stone. No material of this 
species has yet been discovered in the United States or eisewhelrey 
capable of being compared with this invaluable stone. Slabs five 
fe^t by eight, and even larger, are furnished by these quarries, whose 
surfaces are as true and smooth, as any granite or sandstone could be 
rendered by the nicest process of dressing, and yet with a thicknenr 
not above six or eight inches. The rock derives its color from the 
mica,, which is of a silver gray'. It is so abundant that its cleavage 
surfaces exhibit no other mineral, and its lustre is no less brilKatit 
than that of the Haddam gneiss. The stratification of the rock is 
extremely uniform and always thita, sometimes apparently consisting 
of upwards of an hundred thicknesses of mica in one inch. The 
layers interposed between the mica in one variety of the rock, consbt 
of an aggregate of grains of quartz, feldspar and garnet ; but each: 
so small as to require a microscope for detection. The use for which 
this stone is especially fitted is for side-walks, market-bouses, ceUarS|> 
and foot-paths generally about houses, as well as for water-gutters* 
Its strength is inadequate to the support of carriage-wheels; It 
should, therefore, in the paving of streets, be employed ak)pg withi 
the Connecticut river gneiss, whose firmness admirably fits it ibr 
foot-paths across streets and for curb-stones. The quarries extend 
for two miles along the Bolton mountain. The stratum which afifonfa 
the flagging-stone is from fifteen to twenty feet in thickness; and. of 
this the upper part, to the depth of six feet is of inferior value, 
aflPording only a small proportion of flagging-stone. Above this stra* 
tum is an overlie of nearly forty feet, of dark, gray micaceous lime- 
stone or calcareous mica-slate. 

« The strata dip westerly from 25 to 30^. The thin stratum beM> 
tween the garnetiferous mica-slate and flagging-variety is called the' 
diamond-reef by the workmen, on account of the rhomboidal frag- 
ments into which it separates. The labor of quarrying the flagging- 
stone is very considerable. The superincumbent strata require to> 
be removed as fast as the workmen advance in the removal of the 
flagging-stone. Thus, they are obliged to reject more than two- 
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Akds of tbe stone in working tbe quarry ; this stone is sold in Har^ 
ibrd at from ten to twelve cents the square foot." 

** Tbe quarries of Killingly have but recently been opened ; and 
although highly promising in their character^ are comparatively but 
little known to the public at large* The stone id altogether peculiar 
in its character. It is the micaceous quartz-rock, consisting almost 
exoluBively of the species quartz. The mica present is nearly un- 
distingoishable, and would quite escape ordinary observation but for 
its hair-brown color. It is most obvious on the cleavage-surfaces, 
where it is seen collected together into dlouded patches ; but so 
small is its- quantity on the whole, that it seems almost inadequate 
to account for the free and strait cleavages by which the rock sepa- 
rates, and yet no other cause can be adduced for their production. 
The mica sometimes has a yellowish tinge, in which case we have 
fr rock so exactly identical in structure and appearance with the 
avanturine of Spain that samples of it are well worthy of being 
submitted to the wheel of the lapidary. The cleavages occur at 
distaoces, of from half an inch to four and six inches apart, and- 
seem perfectly parallel often for ten or fifteen feet in each direction. 
Tbe surfaces of the slabs are as smooth and even, as those of the 
best moulded tiles. In strength, it is not inferior to any other flag-- 
ging«stone, if we except perhaps the hornblende-slate. It is not 
liable to disintegration from exposure to the weather, or from immer- 
sion in water. In these respects it surpasses in value the more mi- 
caceous slates. Judging finom weather-beaten masses of the rock,* 
it grows whiter on exposure; an effect resulting from the loss of the 
brown mica, which is more abundant on the cleavage surfaces than 
through the general mass of the stone. 

'^The uses to which this flagging-stone maybe applied are ndme- 
KMis, and many of them quite new. As a paving for side-walks it 
must be pre-eminently valuable, not only on account of the size of 
the slabs and their smoothness, but from the hardness of the mate- 
rial. The friction to which it will be subjected in this situation 
oUnnot it would seem, make the slightest impression upon it ; for its 
faardiless is superior to that of the firmest and most imperishable 
^nite. For this reason, flag-stones firom this rock which have 
been long in use will nbi require to be roughened up with the chisel, 
as is the case with some of the softer mica-slates. In the paving of 
doo^-yardfi, warehouses and cellars, its value is equally obvious. It 
must surpass all other materials also, for lining drains, water-sluices 
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and canals ; and it is even possible that it may prove usefo) in the 
roofing of small buildings. It is a fortunate circumstance that the 
supply of this stone is unlimited, and that it is favorably situated in 
the quarries for working. Excellent stone, essentially of this kind, 
has been obtained at various places on one and the same range, for 
several miles in extent. The most important opening made at pre* 
sent however, is that of Bolles and Ttler. It is about three 
hundred and fifty feet long, fifty feet wide (of uncovered rock), and 
twenty-five above a narrow valley separating it from a higher ledge 
on the west. The direction of the strata is north by east, and the dip 
northwesterly 40 or 45^. The rock is almost without cro6S-seamS| 
which renders the quarrying somewhat difficult. Those which do 
occur, are from ten to thirty feet apart, and have a direction north- 
west by west. The rock is singularly striata in the direction of the 
edges of stratification. The average thickness of the layers is be- 
tween two and four inches." 

Slate for tiling exists in the Woodbridge hills near New Haven, 
and was formerly quarried ; it is firm and does not exfoliate, and is 
easily pierced by a nail. 

Eoscellent paving stones are found on the sea shores — often inland 
and upon the river banks, and the trap regions abound with them. 

The mineral springs of Connecticut are almost universally mild 
chalybeates— -carbonate of iron being suspended by carbonic acid 
gas. ^' The most important are those of Stafford. Ample accom* 
modattons here exist for invalids, and during the warm season they 
tyre a favorite resort. No perceptible escape of gas from the water 
is observed. The sides of the reservoir are lined with a thick floe- 
culent precipitate of the oxide of iron, occasioned by the decompo- 
sition of the carbonate of iron from the access of air." It is a mis- 
take that some of these springs are sulphureous : from examination 
on the spot we know that they do not tarnish muriate of bismuth 
or acetate of lead.* 

The soils of Connecticut are such as might be expected from 
the nature of its rocks, and are generally deficient in the important 
ingredient of lime. Lime may doubtless be used with advantage, 
and Mr. Shepard informs us that Mr. Piatt, of Danbury, is about 
preparing it for farmers. We much doubt however the validity of 
the caution as to the use of the magnesian limestone, provided the 
quantity be diminished or be mixed with other manuring materials. 

♦ Editor. 
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The rich marls of the Chesapeake and its confluent rivers are 
now beginning to be introduced into the port of New Hayen as a 
manure to be transported by the Farmington canal into the interior. 
It remains to be seen whether the price and efficacy will sustain the 
undertaking* If this material should enable us to restore the culture 
of wheat it would be a very important advantage.^ 

The Scientific Report scarcely admits of analysis or condensatioif. 
It presents a rich variety of minerals — natives of the small territory 
of Connecticut, scarcely one hundred miles by sixty. Its fluor spar, 
feldspari andalusite^ chrysoberyl, topaz, emerald, tungsten, column 
bitei native copper, be. are among its mineral attractions, and Mr. 
Shepard has well set forth the claims of the State to the eonsidera^ 
tion of mineralogists. No man is better acquainted with American 
local mineralogy. We cannot however but regret that he has in bis 
scientific report rendered the dryness and repulsiveness cf mineralo- 
gical language doubly difficult and disagreeable, by introducing the 
uncouth names of the school of Vienna. 

What advantage is gained by extending the* term baryte, or mica, 
or pyrites, heretofore perfectly definite, to many substances besides 
those to which they were formerly applied with so much felicity ? 
and what advantage do we gain by such words as Atelene-Picro9> 
mine for Serpentine, Kouphone-Spar for Prehnite, Eruthrone-Ore 
for Sphene, Malacone-Metal for Bismuth and Copper, Sclerone- 
Metal for Native-Iron, Eruthleucone-Pyrites for Copper-Nickel and 
Mispickel, Polypoione-Glance for Galena, &c. &c. ? Happily, 
however, his descriptive catalogue, in which he has judiciously 
placed the old familiar names in front, and ordered these foreign 
auxiliaries into the rear— especially when aided by the specimens 
themselves, well selected, arranged, and preserved as they are, will 
redeem the eiSect of this strange nomenclature, and his work will 
stand as a lasting and honorable monument to his industry, skill, 
science, zeal and fidelity in accomplishing an arduous and responsi- 
ble labor, for which he deserves the gratitude, not only of all the 
citizens of Connecticut, but of all lovers of science and of sound 
improvement in the great interests of society ; and Gov. Edwards 
will be remembered with honor as the patron of this survey, when 
the party distinctions of the times, and all whose ephemeral fame 
depends upon them, shall have passed into eternal oblivion. 

* We are glad to observe during a recent toar,ahat there are namerous fine 
fields of , wheat in New Hampshire, and we are assured there are many more in 
Mtdne,^SepUntber 21, 1837.}— Eo. 
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Ajit. XVIL— On the Shooting Stars of Augmt 9th and IQth, 
1837 ; and on the Probability of the Annual Occurrence of m 
Meteoric Shower in August; by Edward C. Hx&biok. 

The iDvestigatioD of the causes of the luminous meteors called 
fhooting starsy i^ a matter of great and iacreasing interest; aod it is 
tberefbre im|)ortaDt to collect and place on record, erery particulur 
of consequence regarding the unusual display of these bodies wit^ 
oessed on the night of Wednesday, August 9th, 1837. The few 
Acts here given are in addition to those stated in the uiteiesting 
communication of Mr. Schaefier, (p. 133 of this No.,) in which 
Article ai« contained the only definite observations of this phenomi- 
jenoBi which have come to my knowledge. 

Between 9 and 10 P. M. of the evening above mentioned, I noti- 
ced in the northeastern quarter of the heavens, (that being the only 
portion visible at my station,) from twelve to fifteen shooting stars of 
.uncommon brilliancy, most of which left trains of considerable extent. 
The moon was about two hours high in the west at the time, and ' 
doubtless concealed some of inferior lustre. No attempt was made to 
atscertaio the radiating point of the meteors, but I noticed that many 
«f them proceeded in a southwestern direction firom a region in the 
•northeast. My observations- ceased at ten o'clock. Froip persons 
who were abroad after midnight, it appears that from about 1 A. M. 
until the morning light, the meteors were numerous and brilliant, 
and attracted the notice of many who commonly give no heed to 
celestial appearances. I have no data for estimating the number 
seen during the night; but there can be no doubt that it far exceeded 
the amount commonly visible during the like period of time. It is 
no less doubtful that the display was greatly inferior to the ever-mer 
morable spectacle of the night of the 12th of November, 1833. 

Over what extent of country this phenomenon was seen, we have 
not at present the means of determining. The whole amount of 
information concerning it which has hitherto reached us from a dis^ 
tance is very limited. It is earnestly to be desired that all who have 
in their possession any accurate observations upon it should give 
them to the public. It was seen as far south as Macon, 6a., (lat.. 
32^ 52' N., long. 73° 44' W.,) as appears by the following article, 
quoted from the Messenger of the 17th August, through the (New 
Haven) Daily Herald of September 4th. 
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'^Shooting Stars. — On Wednesday night the 9th, a considerable 
display of this kind took p}ace in the heavens. For several hours 
from one to a dozen could be constantly seen shooting towards every 
point of the compass at various angles, and often horizontally. In 
many cases they were very near the earth, representing a mero. 
spark, and shooting with great velocity, and again they were in ap- 
pearance equal to stars of the largest magnitude^ leaving a long 
train after them, which was sometimes visible for two minutes* 
Most of. them were of a yellowish or flame color, but we noticed 
one of the very largest size of a deep red, which moved oflF slowly 
and majestically with a brilliant train. We noticed them from 1 19 
3 o'clock, but we are told they commenced early in the night." 

On the probable periodicity of the meteoric shower of August 9th 

and IQth. 

In Prof. Loomis^s article on shooting stars, (vol. xxviii, p. 9S, of 
this Journal,) in which he gives an abstract of observations made in 
Germany from April to Oct. 1823, by Prof. Brandes and his associ- 
ates, it is stated that on August lOtb, 1823, ^^ one hundred and forty 
shooting stars were noted in less than two hours,^' besides many wbich 
were of necessity left unrecorded. The near coincidence of this date 
with that of the display of this year at once suggested to me the 
possibility of its periodical nature, and incited me to an examination 
of such sources of information as could be readily obtained. 1 have 
bad neither the time nor the means necessary for making a very ex- 
tensive exploration, but as the facts which even this hasty search 
has brought to light are of much interest, t think best to make them 
public without delay. Those who have access to extensive libraries 
will I trust, push the inquiry farther.* 

These facts appear to me sufficient to render highly probable the 
periodical occurrence of an unusually large number of shooting steers 
on or about the 9th of August. The particulars of the evidence are 
the following. 



* Many works which would probably thtow light on the subject ate beyond my 
reach ; e. g. various volumes of Gilbert's Annalen der Physik; CLuetelet iii Bib. tJniv. 
de Geneve, Mars, 1837.—- Analyst, August, 1834. Dodsley's Annual Register for 
1783, p. 214, speaking of two meteorites seen August 18th, 1783, says, " The phe- 
nomenon which appeared in 1716, and continued from 8 ]^. M. till 3 in the morn- 
ing was like the present, not local, &c.'' Was this a shower of shooting stars 1 
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1. The observations of Prof. Brimdes above ineBtioaed# 

2. In the meteorological observations appended to the '^ Report of 
the Regents of the University of the Slate of N. York, made March, 
1837," is the following entry, p. 169. "August 9, 1836, tneleon 
frequent during the night, Bridgewat^f, N. Y." No other like entry 
Occurs throughout the year.* 

3. " During the extreme heat which introduced the pestilence of 
the last summa*, 1798, about the 9tb of August, the small meteors 
or falling stars were incredibly numerous for several nights. Xhey 
almost all shot from the northeast to the southwest, and succeeded 
bach other so rapidly as to keep the eye of a curious spectator almost 
constantly engaged." Dr. N. Webster's ''Brief History of fjrf- 
demic and Pestilential Diseases/^ &c. (2 vols. 8vo. Hartford, 1799,) 
Vol. ii. p. 89. It will be noticed that these meteors cdncided verjr 
nearly in direction with those of 1837. 

4. Mr. Caleb Gannett in a Historical Register of the Aurora Bo- 
i'ealis, comained in the Memoirs of the American Academy, vol. i. 
(Boston, 1785, 4to.) p. 327, states that on the night of August 
8th, 1781, "Meteors appeared in great numbers, shooting, in gen* 
eral^ from N. W. to S. E." 

5. An unusual display appears to have been witnessed in Wor« 
cestershire, (England,) August 10th, 1833, but the notices of tb^ 
event, within my reach, are so scanty, that the case cannot at pres- 
ent be considered a very strong one. Mr. W. B. Clarke, in a me* 
teorological summary for 1833, (Loudon's Mag. Nat. Hist. May, 
1837, p. 232,) reports— "1833, August 10th. Falling stars ani 
meteors in Worcestershire 10 to 12 P. M.," and again (idem. vol. 
vii, 1834, p. 386,) in speaking of the meteors of November, 1833, 
he asks, " Why may we not suppose that the meteors of preciselj^ 

* P. S. Since this article was sent to press, I have received the following im- 
portant additional facts concerning this case, from Prof B. F. Joslin, to whom i 
had written for information. He has kindly furnished me with a transcript of his 
meteorological record for t^at evening, viz. Tuesday, August 9th, 1836. I regret 
that there is room here only for his results. " Combining the above observations, 
I conclude that during most of the evening, at least when observations were made, 
late or early, the shooting stars fell in the observed and unobserved quarters of 
the sky at the rate of about one hundred and fifty per hour; that those which did 
not leave trains were small; that the trains were real; that the long trains were 
all small; that the large brilliant trains were all short; that all the meteors de- 
scended ; and that they appeared at a time when an aurora might have been ex- 
pected had not the barometer become stationary; yet it had been rising, and the 
thermometer falling." The observations were made at Schenectady, N. Y. 
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similar character seen on August lOtb, 1833^ in Worcestecsbire, at 
10 to 12 P. M., were cometic fragments ?" He refers to Mr. Lees'a 
paper on the Aurora in tbe Analyst, No. 1, p. 33, for August, 1834f 
which pnobably contains the particulars.'^ 

6. The next extract may perhaps haire no bearing on tbfi poin^ 
m question. It seems to be however proper to quote it^ a$ it may 
lead to further disclosures from other witnesses. It is found in the 
meteorological observations for 1809, contained in the Edinburgh 
Amnaai Register for 1809, vol. ii. part 2,. p. 808. 

"On the 10th of Aagust, (1809,) during the night, there was a good deal of 
thunder, lightening and rain at London. During this storm, about half past one 
o'clock in the morning, the whole of the sky appeared to be covered with one un- 
broken mags of black pitchy cloud, in which no break was visible, even during 
tlie vivid flashes of lightening which seemed to come from an inferior region of 
the sky. Over, or rather below this dark surface were spread light and flocky 
clouds, broken into large fleeces, and apparently luminous throughout. They 
seemed full of little dazzling and dancing specks of light that sometimes shone as 
stars through a misty cloud. Some of those increased gradually, and then died 
away ; but one of them increased to such a degree as to equal Venus in size and 
lustre. This luminous body moved with considerable rapidity round the edge of 
that mass in which it appeared. Another brilliant meteor of the same kind ap- 
peared in a similar cloud at a considerable distance. It was distinctly observed 
by M. Staveley, to whom we are indebted for an account of the preceding phenom- 
ena, that no lightening broke from the luminous clouds, but they emitted a light 
of a pale phosphoric color." 

7. The following noticOi although brief and indefinite, seems to 
deserve a place here, as it may when fully developed prove impor- 
tant. It is copied from an account, (contained in the London Atbe* 
naeum of March 25, 1837,) of M. Yon Hammer's communication 
on falling stars, to the French Academy of Sciences. <' In tbe bi$» 
tory of Cairo, by Soyorite, we find the following, * In this year, 
(1029 of our era,) in the month of Redjeb, (August,) many stars 
fell with a great noise and brilliant light.* " 

The very interesting discovery made by Prof. Olmsted of the 
periodicity of the meteoric shower of November, has invested the^e 
bodies with an importance unthought of in former times* " A new 



♦ The following fact came to my notice too late for insertion in the text. Mr. 
J. P. Espy, in Jour, of Franklin Inst. yoI. xv. 1835, p. 234, has recorded letteiB 
from Messrs. S. C. Walker, W. H. C. Riggs and John Black, which state that on 
the night of 7th-8th August, 1833, " numerous luminous bodies, ,on all sides, fall- 
ing quite thick," were observed for a short time at Philadelphia. They were not 
in all points like shooting stars^ but resembled them more nearly than they did an j 
jthiug else. Purser consideration of this case is unavoidably deferred. 
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planetary world/* says M. Arago, " is beginning to reveal itself 
to us." Before the final settlement of a theory for the phenomenon, 
extensive and exact observations, continued during all the favorable 
nights of the year, and for many years, are greatly needed. Such 
observations we can scarcely expect to obtain ; yet much might be 
accomplished if the watch at the various military stations throughout 
the world and on board national vessels could be induced to lend 
their aid. The connection between these meteors and the Zodiacal 
Light which Prof. Olmsted has suggested, renders it also highly, 
important that this appearance should be observed with the most 
careful attention. 
New Haven, Conn. 



MISCELLANIES. 

DOMESTIC AND FOREIGN. 

Bibliographical Notices. 

' 1. Boston Journal of Natural History y containing papers and 
communications read to the Boston Society of Natural History, Part 
I. No. 4. Boston. Hilliard, Gray & Co. 1837. — A notice of an 
earlier part of the transactions will be found in Vol. 31, p. 185, and 
in our last number we republished the annual report of the Society. 
It gives us pleasure to announce the appearance of the fourth num- 
ber of their Journal, completing the first part of the first volume. 
Mr. Say*s Descriptions of New Species of North American Hy- 
menoptera, be. is completed. Art. 18. Description of a new spe- 
cies of the genus Hydrargyra ; with some additions to the catalogue 
of the fishes of Massachusetts in Prof. Hitchcock's " Report." By 
D. Humphreys Storer, M. D. Art. 19. Remarks on the Positions 
assumed by George Ord, Esq. in relation to the Cow BlacE Bird, 
{Icterus Agripennis) in Loudon's Magazine for February, 1836. 
By Mr. Thos. M. Brewer. Art. 20. Some additions to the cata- 
logue of the Birds of Massachusetts in Prof. Hitchcock's " Re- 
port." By Mr. Thos. M. Brewer. Art. 21. Descriptions of a new 
species of the genus Marginella, (Lam.) with some observations on 
the same. By Capt. Joseph Couthouy. Art. 22. Anatomical de« 
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scription of the Galapagos Tortoise. By J. S. B. Jackson, M. D. 
Alt. 23. Description of a new species of the genus 6asterosteti». 
By D. Humphreys Storer, M. D. Art. 24. Description of a new 
sp^ies of Marginella. By I). Humphreys Storer, M. D. Art. 
26. A Monograph of the Helices inhabiting the United States. By 
Amos Binney, M. D. Catalogue of the Library — Donors to the 
Library — Donations — Index. These papers are all valuable and of 
a highly scientific character. Mr. Binney's Monograph of the He- 
lices is peculiarly interesting to American conchologists, as clearing 
up much uncertainty that hung over many of the species — restoring 
them in some cases to their original discoverer, and presenting us the 
whole of this natural family at one view. All the other papers are 
interesting in this way, and will no doubt receive the attention they 
deserve. 

2. Catalogue of the Library of the Academy of Natural Sd- 
ences of Philadelphia, Phil. J. Dobson. 1837. 8vo. pp. 300. — 
This is an important document, inasmuch as the library is the largest 
and the most important on its own peculiar branches in this country. 
What is of more interest, however, is that the whole library, with 
the exception of five hundred and fifty eight volumes, is the result 
of the munificence of one individual — the venerable Wm. Maclube, 
now residing in Mexico, the pioneer of American Geology, and ever 
the most efiSicient patron and still a laborer in the fields of science. 
It has been owing chiefly to his efficient aid that the library of the 
Philadelphia Academy has been formed, while its members have 
labored ably and faithfully, and the result of their labors may be 
seen in the valuable Journal of the transactions of the society noticed 
frequently in our pages. 

It appears from the report prefixed to this catalogue that the 
library contains exclusive of tracts, six thousand eight hundred and 
ninety volume^, which may be classed according to size in the fol- 
lowing manner: 

Folio, . , . . 674 

Quarto, .... - 1,595 

Octavo, .... 3,723 

Duodecimo, &c. . - - 898 



6,890 
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Besides t&ese th^e are jfoor hoadied and tUrtj fire separate loiqpe 
and charts* Of the abare, Mr. Maclure has presented the following*: 

Folio, - - - - 612 

Quarto, - - - - 1,131 

Octavo, - . . . 2,699 

Duodecimo, &c. - - - 790 



5,232 

The report, speaking of the donations of Mr. Maclure, ^af s-*** 
<* It is with no ordinary pleasure and gratitude that the coounitteo 
take this occasion to record the fact, that of the above vohvnes hq 
less than five thousand two hundred and thirty two have been deri* 
ved from the munificence of a single individual, William Mf^chw> 
Esq., President of our institution. To these are added nearly all 
. the separate maps and charts." 

The catak)gue is divided under heads according to subjeota,. and 
these are arranged alphabetically by the names of the autboEB^ and 
at the end is a general index of the whole^ In a library for iiefer* 
ence the value of the arrangement must of course depend 09 tbf 
facility with which that reference can be made ; this, in the present 
instance, the committee in their report assure us is very £reat. Tbia 
library is not exclusively confined to natural btstory^ but embraces 
books on many other departments pf science and us(eful knQwledgj9f 

8. LyelVs Geology. First American from the F^h wd la»t 
hondon Edition^ 2 vols. 8vo. Philadelphia. James Kay, ixxn.M 
Brother. 1837 < — For our opinion of this admirable work we woul4 
refer to Vol. xxix. p. 358, of this Journal. Since those remarka 
were made, a fifth edition has appeared in London with various ad- 
ditions and improvements, and from this last edition the one befove 
US has been published with all the cuts. The style and mecbanicid 
execution of the American edition are creditable to its publisbers; 
the four duodecimos of the author are comprised in two handsome 
octayos of about five hundred and fifty pages each. Few American 
republications of English scientific books, so far as we have seen, 
will bear a very close comparison with the originals ; particularly in 
the paper, engravings and cuts. In some instances we are sorry to 
say, these republications have done littje credit to out character and 
the state of our arts ; cheapness and an extensive sale have too often 
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been the prinuiiy considerations. But we wonld not be understood 
fts applying these remarks to the work before us; we rejoice that the 
American scientific public have this unequalled work placed in their 
hands in so neat a form, and at the same time at a price not beyond 
their means. We trust the enterprising publishers may find suffi- 
cient encouragement to repay them for their exertions; while we 
ciDuld still more earnestly wish that the overtures for a reciprocal 
reoognition of the rights of literary property on both sides of the 
Atkntic^ which were made by numerous English authors during the 
hat session of Confess, may be proinptly accepted both for the pro- 
teotbn of authors find the encouragement of all gobd learning, 

. 4% Flora Cestrica. An attempt to enumerate and dacribe the 
-Itimering 4md Filicoid Plants of Chester County, in the State of 
Pennsylvania ; by Wm. Darlington, M. D. 2d edition* West Cheah 
ter, Penn. 1837. 8vo. — ^The author of the volume before us has been 
long and favorably known to the cultivators of botanical science in 
ihiscoontry ; and valuable papers from bis pen have at various tmB» 
appeared in the pages of this Journal. That the present has been 
a work of great labor np one after glancing at its pages can doubt 4 
and many years have been occupied in its arrangement and comple- 
4ioD* luring its progress the author has held correspondence and 
wxcfaanges with all our most distinguished men in this science, an^ 
with not a few abroad. The arrangannent is according to Limueu^, 
thwg^ the author seems to be aware of the value and importance 
vf the natural method of De CandoUe and others. Speaking of this 
sobjedt in his preface, he says :* ^ An apology will doubtless be ex- 
.peeted ffofla me for stfll adhering to the Liwmzan arrangement when 
4be modem botanical world have so generally abandoned it for the 
matvaral method. I am folly conscious of the old fashioned garb in 
^hicfa this work is arranged, and have a thorough conviction of the 
^vatue and importance of studying plants according to their natural 
•affinities ; but observing that the natural method is yet kept as it 
mete in a contmual state of fermentation, by the labons and researches 
^ the great masters in science, and feeling my inability to co-ope- 
fale or aid in adjusting its details, I thought it most advisable in the 
present attempt, to adhere mainly to the Linnaean classification.'^ 
The number of plants described by Dr. Darlington in this local 
Flora, is 1073*-€omprisiDg 128 of Lindley's natural orders=482 
tgenera. 
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Of tbese sj[>teies there are cultivated^ 9S! 
Introduced and naturalized, about 138 

« — 230 
IndigenouSi •.-«.«. ^ 843 



Total, 1,073 

We could wish to dee more of these local Floras from botanisfts ifl 
Various parts of this country ; it is a subject which is commanding 
giiett attention abroad) and as a means of determining the geograph- 
iCial distribution and extent of plants, aside from many other advan^ 
tageS) they are of high importance. This volume b accompanied 
by a map of Chester County, colored according to the geological 
structure of the country ; this is an idea of importance in reference 
to the local distribution of plants as affected by soil and other geo- 
togical causes^ 

5. Anitnci Magnetism. — ^Mr. Thomas C. Hartihoni) of Pravi^ 
dence, R. I.> has translated the treatise of J. P. F. Deleuze, on 
animal magnetism ; and appended notes referring to cases in this 
country* 

6. General Spmes and Iconography of Recent Shells^ comprir- 
tif^ the Massetia Mweum, the collection of Lamarck y the coUectum 
of the Museum of Natural History ^ and the recent discoveries of 
Travellers; by la. C. Kiener, Curator of the collections of Prince 
Massena, member of the Nat. Hist. Soc. of France, Attach^ to the 

. Museum of Natural History of Paris, &c. be. IVanslated from 
the French^ by D. Humphreys Storer, M. D. Boston. Wm. 
D, Ticknor. 1837. No. 1, 8vo.— By the kindness of the pub- 
lisher^ we have early received a copy of this valuable translation 
ofKiener's magnificent work. The plan is the most extensive of 
any which has yet appeared on the important subject of Conchol- 
ogy, and when completed it will fill a wide gap which has hith- 
erto existed in Conchological literature. It will be nothing less than 
an accurate and lucid description of every species in every genus, 
so far as they have fallen under the author's observation in the ex- 
tensive collections of which he has the charge, or to which he has 
access. Hitherto we have had no translation of the description of 
species either from Lamarck or from Blainville. It is the object of 
Dr. Storer to give us the whole text of Kiener as fast as it appears. 
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in numbers containing about one hundred and fifty pages each, and 
extending to sixteen numbers, which will make eight volumes of 
three hundred pages each, at $3 a volume. The cost of the ori' 
ginal work to subscribers in this country will be about ^187 ; of 
the translation, (which is of course without the plates,) about $24. 
Speaking of the French edition, the translator says : '^ The high 
price is of course dependent oit the matchless plates, but independenC 
of these it remains a chef (Poeuvre : The descriptions are simple, 
accurate, and exceedingly perfect. The student is able to distin- 
guish at once the object of his research ; and however delightfiil it 
may be to possess the illustrations he can do without them." We 
trust the publisher and the translator may both be gratified, and 
Conchological science advanced, by a list of subscribers to this im- 
portant work sufficiently extensive to warrant the undertaking. The 
. first number contains the genera Buccinumy (of which one hundred 
and one species are described,) Dolium, Tornatella, Pyramidella, 
Thracia, and Harpa. The mechanical execution of the work is 
very superior, and worthy of the reputation of the city from which 
it emanates. 

SCIENTIFIC INTELLIGENCE. 

1. Morsels Electro-Magnetic Telegraph. — While a contest is wa- 
ging in several countries of Europe — ^in England, Scotland, France 
and Germany, for the discovery and invention of the Electric Tele- 
graph, it may not be amiss to state, that America also claims to be 
an independent discoverer and claimant for priority in the invention. 
The dates, the names of the inventors, and other circumstances will 
doubtless ere long be published, and then the world can judge be- 
tween the conflicting parties. In the mean time it is well ascer- 
tained, that Prof. Morse, of the New York City University, con- 
ceived and planned, five years ago, an electric Telegraph, while on 
his passage home from France, and immediately on his landing, he 
commenced the machinery. Early last spring, in April, the gene- 
ral features of his plan were very extensively published in the 
newspapers, and very lately, in August, we learn that several tele- 
graphs on the basis of electricity are in various stages of progress 
in Europe. 

The distinguishing features of Prof. Morse's telegraph are a He- 
gister, which permanently records in characters easily legible the 

Vol. XXXIIL— No. 1. 24 
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fullest communication, and the use of but one wire as a conductor; 
although for greater convenience of communicating at all times, and 
of having a whole circuit at command from each extremity of the 
line he will use four wires. 

On Sept.«2d, Prof. Morse tried an experiment with a circuit of 
copper wire one thousand seven hundred feet in length, and of the 
minimum size of No. 18 wice. The record of the Register was suf- 
ficiently perfect to demonstrate the practicability of the plan. On 
the 4th of September some slight changes were made in the ma- 
chinery, when the Register recorded perfectly the following signs : 






I 



S s 



.r\ 



•8 

I 



'^ 



Ehio 



§s 



eo, 



-3'*' 



\3 



•8 »< 

The words in the diagram were the intelligence transmitted. 
The numbers, (in this instance arbitrary,) are the numbers of the 
words in a Telegraphic dictionary. 
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The points are the markings of the Register, each point being 
marked every time the electric fluid passes. 

The Register marks but one kind of mark, to wit, (V). This 
can be varied two ways. By intervals thus (V W WV) sig- 
nifying one, two, three, &c., and by reversing thus (^) ; examples 
of both these varieties are seeA in the diagram. 

The single numbers are separated by short, and the whole num- 
bers by long intervals. 

* To illustrate by the diagram, the word " successful" is first found 
in the dictionary, and its telegraphic number 214 is set up in a spe*- 
cies of type prepared for the purpose, and so of the other words. 
The types then operate upon the machinery and serve to regulate. 
the times and intervals of the passages of electricity. Each pas- 
sage of the fluid causes a pencil at the extremity of the wire to 
mark the points as in the diagram. 

To read the marks ; count the points at the bottom of each line. 
It will be perceived that two points come first, separated by a short 
interval from the next point. Set 2 beneath it. Then comes one 
point likewise separated by a short interval. Set 1 beneath it. 
Then come four points. Set 4 beneath it. But the interval in this 
case is a lo^ interval, consequently the three numbers comprise* tlie 
whole number 214. 

So proceed with the rest until the numbers are all set down. 
Then by referring to the Telegraphic Dictionary, the words corres- 
ponding to the numbers are found, and the communication read. 
Thus it will be seen that by means of the changes upon ten charac- 
ters, all words can be transmitted. But there are two points re- 
versed in the lower line. These are the eleventh cliaracter, placed 
before a number to signify that it is to be read as a number, and not 
as the representative of a word. 

Since the 4th of September, one thousand feet more of wire No. 
33 have been added, making in all two thousand seven hundred feet- 
more than half a mile of a reduced size of wire ; tlie Register still 
recorded accurately. 

Arrangements have been made for establishing a circuit of several 
miles, and for constructing new and accurate machinery. Prof. 
Gale, of the New York City University is engaged with Prof. Morse 
in making some interesting experiments connected with this inven- 
tion, and to test the effect of length of wire on the magnetizing in-- 
fluence of voltaic electricity. . 
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2. Notice of a Revolving Eleciro-'Magnetic Instrument, by Dr. 
Benjamin Rush McConnell.* 

Manch Chunk, PenDsylvania, June 25, 1837. 
Pbof. SiLLiMAN. — Dear Sir — Up to this date, I had eotertatned 
the hope of having ready for the ensuing number of the ^^ Jounml 
of Science," a digested series of '< electro^magnetic experiments," 
the results of some inquiry involving something of novelty at least, 
if not of much interest. The pressure of professional duty, how- 
ever, as colliery surgeon, and the physical character of my district, 
(which you are personally familiar with,) have hitherto prevented me* 
I now take advantage of a leisure hour,' which after all may be too 
late for your next number, to place on record the subjoined &cts, 
about which I confess I feel anxious. I have, — and have bad for 
nearly a twelvemonth, — in operation, an electra-magnetie engine, of 
a construction and upon a principle essentially different from any 
thing hitherto announced. In the course of a series of galvanic 
experiments, which for several years past have assisted to beguile 
the intervals of professional labor, my attention was drawn to the 
nratual action of rectilineal and circular currents, as a highly prom- 
ising source of motive agency for practical purposes. After inna- 
roerable failures, I eventually succeeded in constructing a machine 
which may be fairly pronounced perfect upon the actual scale of its 
construction ; its value upon a working scale remains to be proved. 
The general arrangement of my machine is not unlike the pbilo« 
sophical toy, invented, I believe, by Mr. Sturgeon, of London, as 
long since as 1828 or 9, of two copper discs, one at either end of a 
common shaft, revolving each in its own trough of mercury, betweeof 
the poles of two horse shoe magnets. Such is my machine in gea-» 
eral, with the addition of a band or cog-wheel on the center of the 
same shaft, intermediate between the discs, which revolve between 
the poles of electro-magnets, without the intervention of a fluid 
medium of any kind as a part of the circuit ; the mpde of accom^ 
plishing this constitutes the peculiarity of my claim, and you, sir, are 
competent to appreciate its novelty and its value. My electro-mag« 
nets are hollow, (another new feature,) and have been made with 
nearly equivalent results of bar iron, of tinned iron, and of copper. 

• Rerrukrk. — This letter was too late for the July No. of the Journal. We had 
hoped to give a figure of Dr. McConneirs machine, but have received no reply to 
an application for that purpose. — Ed. 
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Tbe nla^ete I now have in use, are one inch in diameter, one inch - 
tod three quarters between the poles, and five inches and a half id 
length) each wrapped with one hundred and fifty feet of iron (bonnet) 
wire* My battery is rectangular, and consists of two concentric boxes 
of sheet copper, with a zinc box included, the whole constituting a 
square box open in the middle. Tbe exterior box is seven tncbea 
square, the zinc seven deep by six and a half in each of its other di- 
neHsions^ the interior box of copper seven by six ; the whole will 
eontain something more than a quart of tbe acid menstruum, and pre* 
sents about two-fifths of galvanic surface in tbe aggregate. The dri* 
ving or band-wheel is sixteen inches in diameter, (the discs being nine 
inches each,) the shaft of iron three-eighths of inch thick and five 
inches long, working in brass bearings. The battery is charged 
through a cock in the platform, (which is of cherry, one inch thick by 
twelve square, and is attached to the battery by screw-bolts,) and 
discharged when necessary to cleanse or replenish, by a cock near 
tb^ bottom. The whole swung in gimbals between two turned 
po9t>, communicates motion from the band through the platform aD<l 
oenter of the battery to the propelling wheel, on the axle of a 
doaall tcarriage. Tbe driving wheel revolves when not loaded, 
(mteen inches diameter) about two hundred times in a minute, 
tl!ftter3ing upwards of eight hundred feet j and will revolve seventy 
time9 per minute, carrying a load of forty pounds, through a space 
of two hundred and eighty feet, in that time, being a performance 
nearly equal to the power of three men. The entire machine occu« 
pies a space of two feet in height by a foot in breadth, and weighs, 
when charged for service, seventeen pounds. Touching a small 
lever reverses the action of tbe engine instantaneously ; raising aa^. 
other arrests its action, or technically, throws it out of gear. Thus, 
sir, as you will perceive, my engine differs totally from the ingenious ar» 
rangement of Meissrs. Davenport k. Cooke, of whose galvanic machine 
your April number contained a notice. Justice to myself, without 
intending to depreciate in any degree the labors of others, requires 
from me tbe statement that my engine, as it stands, substantially, 
was in existence nearly two years since, the greater part having been 
naade to my order by the mechanics of this# village, in the summer 
of 1835 ; an improved portion of the moving parts (of finished 
workmanship) was made in Philadelphia^ as long since as January 
of the present year, by Mr. J. Mason, philosophical instrument- 
maker, of Greenleaf 's court. I may also state, that Professor Hare, 
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Mr. Isaiah Lukens, Mr. S. V. Merrick, Mr. E. Hazard, and other 
scientific and personal friends whom I met in society on occasion of 
a vi^ to that city at the period above referred to, were cognizant 
of my experiments and objects many months previous to the public 
announcement of results of a similar kind from any other experi- 
menter. The field of investigation is large, and as yet not much 
explored, and Mr. Davenport may rest assured, should this notice 
chance to meet his eye, that no one will rejoice jnore sincerely than 
I shall to hear of his onward progress, while I myself hope also to 
advance in the march of improvement. 

3. ElectrO'Magneiic Apparatus and Experiments; by Charles 
G. Page, M.D. 

Salem, (Mass.) Aug. 33, 1837. 

TO PROFESSOR SILUMAN. 

Dear Sir — Since my last communication, I have completed the 
following pieces of electro-magnetic apparatus, for exhibiting the ro- 
tation of conductors by magnets, without the use of mercury. The 
motory force in such experiments is very feeble, but by the lise of 
soKd conductors, as in figures 1 and 2, I attain a more rapid move- 
ment than when the wires run in mercury. The discovery alluded 
to in the article on the electro-magnetic engine, viz. the admissibili- 
ty of oil between conducting surfaces, I conceive to be of great im- 
portance, and will doubtless soon change the whole aspect of electro- 
magnetic and dynamic apparatus. It supersedes the use of mercury, 
where freedom of motion and the constant passage of the galvanic 
current are required. 

Fig. 1, Represents the ring of De la Rive, mounted for rotation 
between the poles of a horse-shoe magnet. The ring a, is four 
inches in diameter, and consists of eight turns of copper wire, cov- 
ered with cotton. Its two ends are brought down at i,6, and sol- 
dered to cylindrical segments of silver. These segments are secured 
upon, but insulated from the axis. Both are to be reduced in size 
as much as is consistent with strength, in order to diminish friction. 
The two conducting wires, connected with a pair of plates by the 
mercury cups on the stand, are bent into a spiral at c and d, in order 
to press them with a slight spring against the segments 6, b. Where 
the instrument is used, a drop of oil is put on the segments. This , 
is a pleasing experiment ; the ring (if highly colored) revolving so 
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npidly^ gives the appearoDce of a hollow sphere. Indeed it would 
be easy to exhibit two or more concentric rings, revolving different 
wayS) and with different degrees of velocity. I believe this is the 
first instance of the rotation of a conductor, effected by reversing its 
tangential action. 

Pig. 1. Fig. 2. 



Fig. 2, represents the electro-dynamic cylinder of Ampere, mount- 
ed in the same manner as the ring, (fig. 1.) This helix"^ of wire 
(called by some the pure voltaic magnet) has its ends bent inward, 
passing through its axis and brought out at its center, to be soldered 
to the segments i, b. The arrangement otherwise is similar to fig. 1. 
The mode hitherto of exhibiting the magnetic polarity of this cylin- 
der, has been to float it, with a battery, in a large basin of acid and 

* The helix is wound on a cylinder of hard wood, loaded with two buttons, one 
at each end, to give it weight. 
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water. This inconvenience might have been obviated hj nounting 
the bdix i» in the figure, and allowing its ends b, 6, to descend into 
separate mercury cells ; but the use of mercury is objectionable, and 
by adopting the arrangement described, the polarity of the helix is 
exhibited in a convenient and pleasing manner. 

Fig. 3. 



Fig. 3, is a plan for exhibiting the polarity and curious motions of 
De la Rive's ring, floating in the au* instead of acid and water. The 
great advantage of this construction, and that of fig. 2, is that the 
ring and helix, and the batteries, may be of any desired si»e. a re- 
presents the ring, suspended as in fig. 1. The wire ends descend 
into concentric mercury cells, c, c. These separate cells communi- 
cate with the battery cells d, d, by wires passing along the slight 
lever beam e. The ring and cells are balanced by a small weight, (. 
The magnet, m^ supported by its centre, is bent so as to form aniirc 
of the circle described by the ring. Suppose the ring to be in equi- 
librium at the neutral point of the magnet, m. Reverse the bat- 
tery wires in the cells d, d, and the ring starts off from the bar, turns 
round, presents its other face, and passes on to m as before ; so that 
this motion can be produced on a large scale at pleasure, simply by 
changing the battery wires without disturbing the magnet, as in the 
floating apparatus. All this can be done with solid conductors, but 
there being no rapid motion in this experiment, the mercury cells 
are preferable, from their simplicity. 
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4. Davenport^s Mectro-Magnttic Machine. — Since the ootice 
ef this invention in the April number of this Joarnal, the proprie-' 
tors have been engaged in experiments on magnets of difierent mod- 
ifications, as well as on the proper distance between the magnetic 
poles of the circle. The form and arrangement of the magnets 
have been entirely altered, and the energy of the machine greatly 
increased. The proprietors have discontinued the use of magnets 
in the form of segments of a circle and now use them in something 
like the horse shoe form, changing the poles once in every 3| inches 
of the circle. On this arrangement, a machine with a wheel seven 
inches in diameter, (being but a trifle larger than the one formerly 
described in this Journal,) elevates ninety pounds one foot per min- 
ute, and will perform about twelve hundred revolutions in the same 
time. 

A machine has also been constructed with a motive Inrheel one 
foot in diameter, which moves with great energy, but its power has 
not been tested by the elevation of weights. One of the machines 
with a motive wheel only seven inches in diameter, bas been attached 
to a turning-lathe, and moves it with astonishing strength, compared 
with the small size of the propelling engine. 

The experiments and improvements hitherto made serve to 
strengthen the hopes at first entertained in regard to the value and 
importance of this invention. 

The proprietors are now engaged in constructing a machine with 
a motive wheel of about 2\ feet in diameter, from which they ex- 
pect to obtain sufficient power to propel ^ Napier printing press. 

For the purpose of raising funds to carry on experiments, &c., a 
joint stock association has been formed in New York, of which Mr. 
Edwin Williams, No. 76 Cedar sTPeet, is agent. By this arrange- 
ment the principal interests of the patent for the United States and 
Europe, being placed in a stock of 3000 shares, the proprietors 
offer an opportunity to public spirited individuals to become asso- 
ciated with them in the enterprise, which it is hoped, for the benefit 
of mankind, may prove successful. A sufficient number of sharesi 
we learn, have been already taken to provide ample funds for experi- 
ments on a liberal scale, and the public with interest wait the result. 

, 5. Pamphlet on Electro-Magnetism, — A pamphlet of ninety four 
pages has been published in New York, containing a history of Da- 
venport's invention — notices of it from periodical publications^ and 
V0L.XXXIIL— No. 1. 25 
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a summary of oar knowledge upon the subjects of electricity, gal' 
vanisro, electro-magnetism, &c. by Mrs. Somerville. If the antici- 
pations of some of the journalists appear extravagant ; the summary 
of Mrs. Somerville, replete as it is with the most interesting and 
astonishing facts, may well account for the strength of img^esston 
produced on the minds of observers by the inexplicable movement 
of a machine, whirling around with vast rapidity, while there is no 
obvious cause, and the real cause when pointed out appears so in- 
adequate to the effect. 

We rather regret that this interesting application of electro-mag- 
netism is attempted to be sustained by an appeal to the hope of 
immediate profit. Surely there are not wanting men, and we trust 
they are numerous, who will cheerfully pay, and, if necessary, cheer- 
fully lose, the comparatively small sums, whose considerable aggre- 
gate wilt carry forward this interesting research, until the ratio and 
the extent of its power are ascertained ; and, if it should prove that 
the limit is far beyond the demands of practical application, so much 
the better ; but neither the ratio nor the extent can be learned with- 
out persevering experimepts, the expense of making which and ot 
sustaining all who are concerned in making them, will be, we trust, 
cheerfully borne by the public. 

6. British Association for the Promotion of Science. — Extract of 
a letter to the Editor. 

Philadelphia, August 30th, 1837. 

My Dear Friend — On the 16th of this month, I sent to the ven- 
erable and celebrated Dalton, as chairman of the chemical section 
of the British Association,- a letter, of which I now send you an ex- 
tract. My motive for publishing this extract in your Journal, is my 
impression that I owe it to you and others of my scienti& country- 
men to communicate the facts which I have stated to men of science 
in the mother country, and that I owe to the latter a more public 
acknowledgment than I have yet made, of the grateful .recollection 
which*I entertain of the kindness with which I was.received at their 
meeting at Bristol. This 1 am convinced, was intended as a mark 
of regard, not merely to me as an individual, but to American cul- 
tivators of science in general, of whom I was considered as a repre- 
sentative. 

The Marquis of Northampton, who presided, stated to me that if 
there were others of my scientific countrymen present, he wished to 
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be made acquainted with them, as he. felt that it would be bis duty 
to pay them attention. 

As respects myself, I was received more like an old acquaintance 
than as a stranger. I was invited to a seat next the Vice President 
at the dinner, where I believe about four hundred of the members 
were present, and requested to sit as a nieraber of the committee of 
the chemical section. On every occasion, I was treated with great 
deference and kindness. » 

In the extract sent to you, I have omitted some parts of my letter 
to Dr. Dalton, as they referred to facts ^already published in the 
number of the Franklin Journal for July. 

I am faithfully yours, Robert Hare. 

To Prof. SiLLIMAN. 

• Pari of a letter from Robert Hare, M. D., Prof, of Chem- 
iitry in the University of Pennsylvania, to John Dalton, Esq., 
'Chairman of the Section on Chemistry of the British Association 
for the Advancement of Science. 

Philadelphia, Aaga$tsl4, 1837. 
Dear Sir — I beg leave through you to communicate to the British 
Asssbciation for the Advancement of Science, that by an improve- 
ment in the method of constructing and supplying the hydro-oxygen 
blowpipe, originally invented by me in the year 1801, I have suc- 
ceeded in fusing into a malleable mass more than three fourths of a 
pound of platina. In all, I fused more than two pounds fourteen 
ounces into four masses, averaging of course nearly the weight above 
mentioned. I see no difficulty in succeeding with much larger 
weights. The benefit resulting from this process is in the facility 
which it affords of fusing platina scraps or old platina ware into 
lumps, from which it may he remodeled into new apparatus.*" The 
largest lumps were fused agreeably to ray original plan of keeping 

* I have, since this statement was made, been led to believe that fos^d platina 
will be free from a fault to which WoUaston's platina is more less liable, accord- 
ingly as the process is more or less skilfully managed. The fault to which I 
allude is that of scaling when extended under the hammer in order to form a 
crucible or capsule. I had a platina dish of nine ounces in which many scales ex- 
isted. By fusion, this tendency in the metal appeared to be corrected. 

Daring the fusion of some large lumps which had been imperfectly welded from 
the state of sponge, vitreous globules were observed to exude. Of this fact I can 
conceive of no other explanation than one founded on the allegation of Prof. Dan- 
iels, that daring exposure to fire, platina absorbs silicon. 
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the gases in diffisreot receptacles and alloxving them to meet duriog 
efflux. I have, however, operated in the large way upon the plan 
contrived and employed by Newman, Brooke, Clarke and others, 
having used at one operation nearly thirty gallons of the mixture of 
the gaseous elements of water. 

Tbb I was enabled to do with safety by an improvement in Hem- 
ming's safety tube. With this improved plan, I have allowed the gas 
to explode, as far into the tube of efflux as the point where the con-* 
Uivance in question was interposed, at least a hundred times without 
its extending beyond it. Still, however, the other mode in which 
the gases are separate until they meet in passing out of their respec- 
tive receptacles, is less pregnant with anxiety, if not with risk. As 
these elements are known to explode by the presence of several 
metals, other mysterious causes of explosion may be discovered. 

How much do I regret, that an ocean now rolls between myself 

and those respected and esteemed brethren in science whom this 

lime last year I had the pleasure to meet and greet at Bristol, and to 

whom I shall ever be grateful for their kind reception. How much 

would it gratify me, could 1 exhibit to them and their enlightened 

visitors, that splendid concentration of light and heat which I have 

latterly employed, by which a metal infusible in the air furnace or 

forge, is made as fluid as mercury, so as ,to be blown off in globules. 

With the highest esteem, 1 am respectfully yours, 

(Signed,) Robert Hare. 

John Dalton, Esq., Chairman of the British Association ^ 
for the Advancement of Science. ) 

7. Notice of the effect of Solar Heat in raising a Balloon y in 
a Utter to the Editor, dated Hamilton^ Upper Canada, April llth, 
1837, from John Kae, Esq, — By the action of the sunbeams I 
caused a body of some pounds' weight to ascend and float in the 
atmosphere, certainly at the height of a mile, probably of several. 
I will not detain you with an account of previous speculations and 
experiments but state the simple fact. Of paper blackened with 
China in}c, of which I enclose specimens, I made a bag — the body 
of a cylindrical form, one of the ends tapering to a cone. The 
length of the axes of the cylinder and cone together eighteen feet, 
the diameter of the former ten feet and three quarters. At the apex 
of the conical part there was left an opening of about a foot in di- 
ameter secured by a circular piece of wire and having suspended 
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from its center a string eight feet long with a weight of four ounces' 
at the end of it. The whole weighed about three pounds. On 
exposing this apparatus to the sun's rays, the black paper absorbing 
them, the interior air is heated and expanded, and the whole rises as 
a balloon filled with hydrogen gas, or common air heated by com- 
bustion. It was on the 10th inst. at half past seven, A. M. that 
I made my final experiment. It happened, that just at the moment 
we were engaged at it, an eddy of wind came upon us, a small rept 
was made in the paper, and we were obliged to let go, though it 
seemed to be only half filled. It floated, nevertheless, and soon 
began to expand more fully and to ascend. The wind at the sur- 
face of the earth was then about W. S. W., but as it ascended, this 
new aerial voyager, which, if I may be allowed, I would name the 
Sun Flyer, getting into other currents, went first south, and then a 
little to the west of south, disappearing in about fifty five minutes, 
bearing due south. 

Hamilton lies at the head of Lake Ontario, on the western ex- 
tremity of Burlington bay and immediately beneath what is here 
termed the mountain — the limestone ridge that surrounds the head 
of the lake from Niagara falls to near Toronto. From the point 
where I stood, the summit of this was exactly three quarters of a mile 
distant and at least two hundred and fifty feet high. At some disr 
tance above the trees which fringe the edge of the mountain, this new 
voyager of the air dwindled to a mere point and disappeared. The 
morning was very clear and our Canadian sky is very pure. I think 
therefore it must have been at least twenty miles off and therefore 
over a mile and a half high. I had calculated somewhat loosely, 
that it would rise, if no accident intervened; about six miles. These 
calculations were founded on previous experiments with a small 
cubical bag about two feet on the side, formed of similarly pre- 
pared paper. In this, when exposed to the sun's rays, the ther- 
mometer stood at 30°, 40°, 60°, or even 80°, higher than in the 
shade, (I mean Fahrenheit's thermometer,) and it weighed itself 
from three fourths to one and a half ounces avoirdupois less in the 
former than in the latter situation. I am unable to say what the 
precise buoyant power of the large bag may have been. In a pre- 
vious essay I had attempted to ascertain this and other particulars 
by leaving a large opening in the bottom, into which I got, and keep- 
ing it fast with strings attached all round ; but it then inflated so 
rapidly that before our preparations were completed the upper part ♦ 
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tore away from the lower, and after ascendiDg about one hundred 
feet upset and came down. It seemed to me from the stringS) &c. 
broken, to have had a force of several pounds. 

I have heard nothing of my apparatus since I dismissed it. In 
the course it took it would pass over a level, woody and thinly set- 
tled tract till it came near Lake Erie, then it would be at a high 
elevation, and might not catch the eye of many individuals. If I 
calculated its rate nearly correctly it would have gone over two bun* 
dred miles before sunset. This would carry it in a right Ime to the 
extremity of Ohio or Michigan. It may however have been tossed 
about by counter currents on Lake Erie and sunk there, or some 
accident may have happened to it from the rent, which however was 
near the bottom, and it may have had to come down in mid course 
and landed in the woods unseen. I do not think it has been caught 
by any one in Canada or I should have heard of it, as my address 
was attached to it. 

* Cui bono,'' It is a new power and all such have at last become 
of use. But I think the Sun Flyer, if kept flying,— (and were its 
nature understood, this would be an easy matter, for, though it comas 
to the earth with sun set it would rise with him on the morning,) 
might be made to communicate ' to us interesting facts concerning 
the regions it visits — their temperature, currents, &c. Again, a large 
one, forty or forty five feet diameter, would easily carry up a man, 
and if made of proper materials would be safe and more manageable 
than a balloon, as by means of a valve its power of ascent and de- 
scent would be almost unlimited, and all advantage might be taken 
of varying currents, and the effect of inclined planes, giving diagonal 
movements. It is also to be considered that sunshine costs noth- 
ing.* 

8. Extract of a letter from Mr. Charles Fox, *^ relative to the 
motion of the melted grease in a candle while burning" 

Mt Dear Sir, — My attention was lately called to the piotion of 
the melted grease in a candle while burning, and which I am puz- 
zled to account for : did you ever notice the following ? 

* Olouds too come without cost, and the shading of the sky would of course 
bring down the voyager. Would this be preirented by artificial heat, or in what 
manner would the ingenious inventor propose to prevent a descent in dangerous 
circumstances — on the sea, or a dense forest, a mountain precipice, &c. ?— Ed. 
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If the small black atoms which are generally floating in the liquid 
of a candle ready to overflow, be observed, it will be seen that they 
have a two-fold motion. They are slowly drawn up towards the 
wick in a straight line ; but, when almost touching it, shoot off with 
great rapidity towards the edge of the candle, instead of being drawn 
up into the flame, the ends, at the same time, being always turned* 
For instance, let AB be the circumference of 
the candle, C the wick, and DE the atom. 
The end D b drawn up towards C till within 
the nearest approach it is able to make without 
touching, when it is suddenly and violently re- 
pulsed and turned round, so that D is towards 
the edge, £ towards the wick. This is re- 
]>eated, generally with much regularity, as regards time and speed, 
till the candle overflows. 

There appear to be always in action two distinct powers, the one 
of attraction, which I suppose to be capillary, and more easily com- 
prehended ; the other of repulsion, which appears commonly, though 
aot always, to act from distinct and fixed points in the wick, in 
determinate , rays towards the edge. The repulsive power is the 
strongest, and yet extends a very short distance, as the atom is not 
acted on till it is as near the wick ^s it can well approach. Is this 
the action of the whole liquid or only of the extraneous bodies float- 
ing in it ? These facts I have observed only in spermaceti candles^ 
but presume they will be the same in tallow or wax. 

New York, September 8th, 1837. 

9. Supplement to Dr. Mease's paper on Sponfaneom ComhtU" 
iion» — ^The editor has added a note to the statement of the sponta- 
neous inflammation of horse manure, to show that the case alluded 
to, p. 151, was ascertained to have been the work of design. That 
manure will take fire spontaneously is rendered probable by a recent 
occurrence in Baltimore. In the " Patriot" newspaper of that city 
of September 26, it is stated that " the alarm of fire on Sunday, 
was occasioned by spontaneous combustion in a deposite of manure 
from the stable on the rear of the premises of Edward Pattersoo, 
Esq., in South Gay street, near Market street. The situation of the 
place forbids the idea of any other origin ; and it was generally be- 
lieved by those who saw it to be a case of spontaneous combustiou." 
Who that reflects upon the chemical contents of stable manure can 
doubt that it contains the principles of combustion ? 
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10, Another case of the Spontaneous ComhxuiUn of Virginia 
Coal. — In the month of October, 1837, two thousand bushels of 
Richmond Coal which had been deposited for some time under a 
shed on Mr. Lawrence's wharf, in New London, Conn., became ig- 
nited. The coal surrounded a post which supported the front part 
of an open shed. Smoke was discovered issuing from the mass, and 
on the removal of the coal, the post was found charred. The timely- 
discovery of the fire prevented the extensive conflagration of con- 
tiguous wooden buildings. 

IL Meteor. 

Rochester, (N. H.) August 7, 1837. 

Prof. Silliman. — Dear Sir — You have probably seen some 
account of the meteor that appeared in this region on Wednesday 
the 5th' ult. I had the satisfaction of seeing it myself as I was 
walking in the street betwixt seven and eight o'clock in the evening,. 
It first made its appearance from behind a dark cloud, a little to the 
southwest of this place, and flashed along through the heavens with 
great majesty and splendor. Its course was to the north, or a little 
northwest, inclining to the horizon. Its elevation above the horizon 
was about thirty degrees. Its size was about that of the sun in its 
zenith, and its color that of iron heated to whiteness. It was visible 
gbout a minute and exploded, as it was passing out of sight. Many 
fragments fell from it, throwing out an intense light of beautiful colors. 
Many say they beard a report as of distant cannon, though I did 
not. A long track was left behind it of a grayish color, which con- 
tinued waving and expanding for some minutes and then vanished 
gradually away. 

This meteor seems to me to confirm the truth of the remarks you 
made to our class* about the nature of such bodies ; that they are 
not aerial concretions, nor volcanic, nor lunar ejections, nor fragments 
of a broken planet between the orbits of Mars and Jupiter ; but 
terrestrial comets. 

12. Improved mode of construciing Magnets. — A paper was read 
before the Royal Society of London, at a late meeting, "on an im- 
proved mode of constructing magnets," by James Cunningham, Esq. 
The material recommended by the author for the most economical, 
as w,ell as eflfectual method of constructing magnets, is cast iron, 

* The writer was a pupil in Yale College. 
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winch should he £)rmed in small castings ia the shape of a hocsc^ 
shoe, each weighing ahout seven ounces ; these he finds^ on being 
touched in the usual manner by a small compound magnet/received 
and retained the impregnation better than any which he had pre* 
viously constructed of steeh'^Athenaum^ Aiig. 26^ 1837. 

13^ Banes oftht Mammaih.^^A part of a manamoth has thid da)$ 
(Augb 19th) been uncovered in excavating the Genesee Valley Ca« 
nal, where it crosses Sophia street, in this city. Two ribs, a part of the 
skull) and of a bone of a leg^ and an enormous tusk, have been found. 
The last, which roust have been eight or ten feet long) was chie&y 
picked to pieces by the Irish laborers, who supposed It to be a hg, ai9 
it had lost its gelatine ; about a foot of the smaller end is entire, and 
there can be no doubt what it once was. It must have been eight- 
inches in diameter in the middle. One rib^ which seems to have beetl 
a short rib, is in a fine state of preservation. Whether the ani- 
mal was an elephant or a mastodon is uncertain. These remains 
were found about four feet below the surface in a hollow or water- 
course, lying on and in a vefy hard body of blue clay^ and about two 
feet above the polished limestone^ which underlies so great a portion 
of this city. 

The upper surface of the limestone, which is Covered with soil 
and earth from two to six and sometimes to twelve and twenty feet 
deep under Rochester, is not merely smoothed, but actually polished^ 
maldng a very good transition marble. It has in one line been dug 
through for a hundred rods ; in others, it has been exposed ten to 
twenty rods in length ; andagain, opened only in digging wells, tt 
seems to underlie many hundred acres* C. D. 

Rochester, August 19tb, 1837. 

14. Newly discoisered tchnoliteSi-^FdiCis or specimens in that 
department of natural history which may be termed Ichnology, or 
ths science of stone tracks, seem to be rapidly accumulating. Among 
other localities which have been lately discovered may be mentioned 
one at Middletown, Ct. where several successive tracks, belonging 
probably to the ornithichnites of Prof. Hitchcock, may be traced 
on a layier of micaceous shale in the sandstone formation, the trackl 
being'of a medium size and about fourteen inches asunden At the 
same locality, which is about one mile and a half southeast of the 
Wesleyan University, there have been also found aeveral tracks o( 
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a larger species, probably tbe O. giganteus of Prof. H. A siar^e 
four-toed specimen found at this place has been deposited at the 
Wesleyan University, and which may have pertained to some un- 
known quadruped. Another locality has been discovered by Dr. 
Richard Warner, of Middletown, situated about four miles north of 
tbe foregoing. It is also understood that Prof. Hitchcock, to whom 
we are indebted for the development of this subject, has obtained 
many additional specimens, comprising a number of new species. — R. 

15. Hoi i^ringB ofArJcansaWj tfc. — A correspondent under date 
of July 2, 1837, writing from the hot springs states, that the tem?- 
perature of the springs is about 154^ or 156^ Fahr. ; that they 
seldom vary ; that the hottest are the largest — ^that they are numer- 
ous, and that some of them discharge a barrel or perhaps fifty gallons 
of water per minute. 

It is stated also that there is abundance of good salt water about 
forty miles southeast from the springs, and alum in a few places in 
such abundance and so pure that it is used for all the ordinary pur- 
poses. These springs are situated near latitude 34^ 30', and longi- 
tude west from Greenwich 93^. 

16. jPiVe bricks and hearth stones for furnaces. — ^In the number 
of this Journal for April (1837) It was stated that excellent fire 
bricks had been made by Mr. Isaac Doolittle, then of Bennington, 
Vermont. That gentleman, now at Fort Ann, New York, requests 

' us to state' that the bricks were made by Messrs. L. Norton & Son, 
of Bennington. Mr. Doolittle adds — ^'^ during my connection with 
the Bennington Iron Works — ^a period of nearly fifteen years, we 
made repeated trials of all the most noted kinds of fire bricks, both 
English and American, and we have found that those manufactured 
by Messrs. L. Norton & Son, are decidedly superior to all others 
that we ever used ; and I would add, that so far as I know and be- 
lieve, the same result has been attained by all persons who have 
used these bricks for lining cupolas, and other purposes requiring a 
highly refractory and durable article." 

17. Edwardsite. — ^Pl^fect crystals of this mineral have of late 
been noticed which have the form of the annexed figures. Fig. 1, 
is the more common form ; fig. 2, has been observed in a small 
translucent crystal. The dotted plane p, a basal face of the prima- 
ry, often occurs as the result of cleavage, and presents a brilliant 
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Instre. The angles quoted were obtained by Prof. iS%€/HiriI and 
Mr. Dana; those of observation by the former gentleman from the 
crystal represented in fig. 2, and those of calculation by the latter. 
The faces of this crystal, though quite bright, were somewhat curved, 
and consequently there was considerable variation in the angles ob- 
tained with the reflective goniometer. 

Fig. 1. ' Pig. 3. 







Anflea by the ReflectiTe Goniometer. 
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The description of Fig. 2, after the notation of Naumann, is as 
follows : 

odPoo . GO? . ooFoo . ooP2 . Pod . P'oo . -P . -Poo . 
e M. e ef aa e a 

* The observed angles assumed as data for the calcnlatioi^ of the interfkcial 
angles ofthe crystal are as follow: U.i^ldff*^] e:a«140oi(K; e : ft«126<=^ 25^. 
The axes, a : b : c «-9S77 ; 1 : 1034. Y «76*> 18'. 
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18. Le&ma Geognottiea^ oder Abbidong und Bescbreibttng der 
^ik die Grebirgs-Forroationen bezeichnendsten VerslaineruDgeQ : ran 
J>r. JSr. G, Bronn, Prof, an der Univ. zu Heidelberg^ 8vo. widi 
.Iitbog. in 4to« StuUgarU 1835. — ^This extensive work is devoted to 
•tbe descriptions and illustrations of the numerous species of oiganc 
remains, and when completed will foim one of the most valuftble 
treatises on this subject. In the very abundant references to authors, 
the large number of synonyms given, and tbe full lists of localities 
accompanying the descriptions, the work evinces the industry, zeal 
and accurate science of its author. The lithographic plates which 
accompany the work, are elegant specimens of this art, and as &r as 
we can judge from the specimens that have come under our observa- 
tion, are accurate illustrations of the species. We observe among 
them quite a large number of the fossils of our own geological for- 
mations. 

19. Elemenie der technisehen Chemie; zum Gebraucb beim Un- 
terricht im Konigl. Gewerbinstitut und den Provinzial'Gewerbschulen 
des preuss. Staats : von Ernst Luowig Schubarth, Doctor der 
Philosophie, Medecin und Chirurgie, ausserordentlichen Professor an 
der KonigK Friedrich-Wilhelms-Universitat zu Berlin, &c. Zweite 
sehr vermehrte Auflage. 2 Bande, 8vo, mit 20 Kupfertafeln. J3er- 
Un, im Commission bei August Riicker. 1835. — ^The work whose 
title is here given, is a treatise on tbe application of Chemistry to 
the Arts, and includes ej^tended observations on the uses and modes 
of preparation of the substances employed in the various processes 
in tbe arts. There are very few of these processes, at the present 
day, that have not received signal improvements from the discoveries 
of scientific chemistry, and a knowledge of this subject is rapidly be-» 
coming of increased importance, both to those practically concerned 
and to the community at large. This addition to the small number 
of treatises on this subject, has therefore been received by us with 
extreme interest; an interest, which has been much increased by our 
perusal of the work. 

The first volume commences with an introduction to the subject, 
occupying sixty pages, in which the different kinds of chemical appa-> 
ratus and modes of operation are fully explained. The author next 
proceeds to an account of the elementary substances and their inor<* 
ganic compounds, arranging the remarks in chapters treating sever* 
ally of the different elements. After thus occupyin|; about one 
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4lKiii8aiid pages, he proceeds to the oonsideration of organic bodtet, 
{describiog as befiure their qualities^ uses, modes of application and 
tmethods of preparation, with which he completes the last volume of 
six hundred and fifty pages. The obserrations on the different sri>- 
stances, are made with sufficient fullness, and contain a vast fund of 
information, which makes the work interesting to the mere general 
reader. The descriptions of apparatus are illustrated by twefity folio 
copper plates of neat execution, in which are given all the detaib 
Deoessary for the construction of the instruments described. 

This treatise has been adopted as a text book in the Royal and 
other institutions in Prussia and in other parts of Europe. The au- 
*thor writes that it is not in the bookstores, hut may be obtained from 
.him at A low rate. 

20. Protest ofLt. Mather.* — Many of the readers of the Navri 
Magazine have probably seen the late Geological Report of ^' G. 
W. Featherstonbaugh, U. S. Geologist," upon a gedogical tour to 
the Coteau des Prairies. There is no such office recognized by the 
acts of Congress as U. S. Geologist, a title assumed by Mr. F., in 
consequence of his having been a daily employe on geological duties 
under the orders of a Topographical Bureau, which is a sub-office of 
the War Department. 

Mr. Featherstonbaugh and myself were associated under the oi^- 
deis of the Topographical Bureau, and were directed to make a 
.geological sui:vey of the country between Green Bay and the 
Coteau des Prairies, and were called on for separate leports. 
While engaged on that survey, I made a sketch of the topogra- 
phy of the country adjacent to the St. Peter's River, and took 
the bearings and comparative lengths of all the bends, so as to form 
amapof all the meanderings of the stream, with a view to iUustrate 
the minute, as well as general geology, by references from my re- 
jport. Mr« F. had no share in the original preparation of the mate- 
jriab for this map. In his published report of that survey is a topo- 
|praphk:al map of the St. Peter's, which he had plotted, from my 
original notes, by an officer in tb^ Topographical Bureau, and it 
oomes before the world as a map of the St. Peter's, " by G. W. 
Featherstonhaugb." It is a copy of mine on a smaller scale, cqe- 
eept that he has extended the .courses of the streams fiur hefood 
— *--■■-- - • - • ■ 

« From the Kaval Magnzine. 



Digitized by 



Google 



JI06 Miteettmiet. 

where we saw theiDi and put on it the topography of the Coteatt 
des Pfaiiies as he supposes it, for great distances north, west, and 
aouth of where we saw it. The public will now understand, not 
mj surprise at the course pursued by Mr. G. W. Featherstonhaugh, 
for I am not surprised, but my indignation that he should thus ap- 
propriate a portion of my labors vfithoui acknowledgment. 

Under such circumstances, I deem it a duty to myself and the 
scientific public, to denounce Mr. Featherstonhaugh to the world, for 
this, as one instance of his appropriating the labors of others to his 
own uses without acknowledgment. W. W. Mather. 

21. JVeti; SUk Warm. — ^At Maragnan and Rio Janeiro are several 
species of Bombyx, the caterpillars of which enclose themselves in 
a cocoon, after having spun a thicker and stronger silk than that of 
the ordinary silk worm. It has been tried by Padre. Mestre, and 
forms a very solid material. A species of mulberry, the fruit of 
which is small and inedible, grows near Rio Janeiro, which it is pro- 
posed to cultivate for feeding the caterpillars. — AthemBUm, May^ 
1837. 

23. Jfew Voyage round the World. — ^The King of the French 
has, by a decision of the 26th of March, approved of a proposal of 
the Minister of the Marine, for a new voyage round the world, the 
conduct oi which is to be confided to Capt. Dumont dlTrville. Two 
vessels are to be employed in this expedition : the Astrolabe, com- 
manded by Capt. d'Urville, and the Zelie, by Capt. Jacquinot. 
These vessels were to sail from Toulon at the beginning of September 
last. After a short stay at the Cape Verd Islands, they will go to 
the South Polar Sea, passing between Sandwich land and New 
l^ietland, in order to explore those seas, in which Weddel alone 
-seems to have been able to reach the 74th degree of south latitude. 
The expedition will extend its researches towards the Pole as far as 
the ice may allow ; then, turning back towards the north, M. dlJr- 
ville will pass through Magellan's Straits, where, notwithstanding the 
labors of Capt. King, it is believed that an ample harvest of discov- 
eries still awaits the navigators who may explore them. The island 
of Chiloe, to the west of Patagonia, will then be carefully examined ; 
after which the expedition will go to Valparaiso, to give the crews 
the repose they will require, and to make such repairs as may be 
necessary to enable the vessels to prosecute their voyage. Leaving 
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diat port in the spring of 1838, the ships will make for the Polyne- 
sian Islands ; and, on arriving at Vavaoo, M. dIJrville will employ 
the first part of June in completing, by new observations, the work 
executed, in 1827, by the officers of the Astrolabe. The resseb 
will then visit Banks's Islands, to the north of the New Hebrides^ 
which are hardly known, and Van Icoro, where, however, they, go 
merely to visit the cenotaph erected to the memory of La Perouse^ 
and to obtain further information from the natives. Thence M. 
dITrville will steer towards the Solomon Isles; and, if the condition 
of the vessels permit, he will proceed through Torres Straits^ and 
visit the new Dutch colony, on the river Dourga, the Isles of Aroo 
and Key, and then go to Amboina. From Amboina the ZeUe will 
be sent back to France, so that she will return a year before the ^0" 
trotabcj and will bring home the collections already made^ and the 
result of the operations performed. The Astrolabe alone will then 
sail round New Holland, and will visit, about November or Decem- 
ber, 18S8, the colony at Swan River. Hence she will proceed to 
Hobart Town, and then sail to New Zealand. The months of Feb- 
ruary and March, 1839, will be devoted to important operations in that 
great island, especially in carefully exploring certain parts of Cook's 
Straits, which may afford valuable resources to English whalers. She 
will then visit the Chatham Isles, respecting which we have bad no 
information since their discovery by Broughton in 1791. Theui 
steering to the north, M. dITrville will pass two or three months 
among the Carolines; and about August he hopes to arrive at JAio* 
danao, where no French ship, it is said, has ever touched ; after 
which, he will visit some parts of the island of Borneo, pay a short 
visit to Batavia, touch at one or other of the ports of Sumatra, and 
return by the Cape of Good Hope to France, where he expects to 
arrive about March or April, 1840, after an absence of thirty or thirty 
, two months. It is unnecessary to point out the interest which attaches 
to an expedition conceived on so large a scale, and calculated to pi*o- 
duce very important results. Two vessels, perfectly well equipped, 
and commanded by officers accustomed to surmount the difficulties 
of voyages of discovery, hold out very reasonable prospects of success 
in such an enterprise.— ^^Aenceum, Aprily 18^7. 

23. Greece. — ^A society of Natural Hisjtory has been established 
in Athens. It was addressed at its first meeting by M. Nicoldides 
Levadiefs, a medical officer under the Greek government. After 
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poindog out the advantages to be deriyed from agriculture, of wUch 
the Greeks are now comparatiTely ignorant, although Sic^, a Gre- 
cian colony, was in ancient times'tbe granary of Rome, and after ad- 
irertiog to Holland and England, as proofs of what skill and bdustry 
might do even with an ungrateful, and under comparatively ifude cli- 
mates, M. Levadiefs proceeded as follows !— ^^ The Greeks formerly 
worked silver mines in Attica and in some of the islands in the Ar- 
chipelago ; but gold came to them through Macedonia and Thrace^ 
from Pannonia and Illyria. Hence the gold coins of ancient Greece 
ire so few, while those of the Macedonian kings are still ntimeroua* 
The marble quarries of Pentelicus and Faros are too well known lo 
need being mentioned. Chromium has been found in Euboea ; Mi- 
los b rich in sulphur, vitriol and alum ; Siphnas possesses silver ores ; 
Naxos maintains a trade in emery ; Santorin is rich in steatite, or 
soap-stone, which is much sought for, chiefly to make the luting of 
water-fMpes. I shall not say any thing of our numerous mineral 
springs, the waters of which are so serviceable to suffering humanity. 
Unfortunately, mines cannot be expected to repay the cost of work* 
hig them, unless where coals are at hand and in abundance. It shall 
dierefore be the business of the society of Natural History to prose- 
cute the much desired examination, as to the nature and quality of 
the stone coal discovered at Negropont and at Argos, and to report 
on the uses to which it may be applied, whether as fuel for domestic 
purposes or for the making of gas ; whether it be adapted for the 
use of furnaces, or smithies, and for steam navigation." — lb, 

24, Gfca/ogicfl/Soctc/y.— ^pn7l9.— Rev.W.WhewelI,President, 
in the chair. — A paper was read by Mr. Owen, ^On the cranium of 
the Toxodon, a new extinct gigantic animal, referable by its dentition 
to the Rodentia, but with affinities to Pachydermata and herbivorous 
Cetacea.' 

This cranium forms part of the series of fossils collected by Mr. 
]>arwin in South America. It was found in the Sarandis, a small 
tributary of the Rio Negro, about one hundred and twenty miles 
N. W. from Monte Video, and had been imbedded in the whitish, 
argillaceous earth which forms the banks of that rivulet; The suIh 
soil of the whole of the surrounding country is granitic, and Mr. 
Darwin considers the argillaceous covering to be an estuary deposit^ 
accumulated by the river now called the Plata, and at a period when 
the land was at a lower level with reference to the ocean, than it is * 
at presents 
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The dimension of this interesting fossil, the extreme lerigtb of the 
skull being two feet four inches, and the extreme breadth one foot 
four inches, amply attest that the species to which it belonged attained 
a magnitude comparable only with some of the gigantic Pachyderms 
or the extinct Megatherium. 

From the structure of the molar teeth and their continuous mode 
of growth, Mr. Owen showed that the Toxodon is referable to the . 
Rodentia; but that it differs from the existing animals of that order 
in the number and relative position of the incisors, and in the number 
and direction of the curvature of the molars. The Toxodon again 
deviates from the true Rodentia, and resembles the Wombat, in the 
fernii of the articular cavity of the lower jaw. It differs from the 
Rodentia and resembles the Pachydermata in the relative position 
of the glenoid cavities and zygomatic arches, and in many minor 
details. In the aspect of the plane of the occipital region of the 
skull, in the form and position of the occipital condyles, in the trans* 
verse extent of the frontal region of the skull, in the aspect of the 
plane of the bony aperture of the nostrils, and in the thickness and 
texture of the osseous parietes of the skull, the Toxodon differs from 
both the Rodentia and Pachydermata, and manifests an affinity to 
the Cetaceous order. 

From these instances of aberrant characters in the Toxodon, con- 
sidered as a gigantic Rodent, and which were described in admirable 
detail, Mr. Owen pointed out, that although the teeth, from their 
correspondence with many other important parts of the animal struc- 
ture, and from the the facility of observing them, are highly impor- 
tant and useful zoological characters, yet they are not, in all cases, 
sufficient alone to determine the order to which a Mammifer be- . 
longs ; and that upon due consideration it will appear, that dental 
characters must yield the precedence to the modification of the organs 
of progressive motion. It may, therefore, be Inferred, that those 
orders in the present received systems of Mammalogy, which are 
founded on characters afforded by the teeth alone, are less natural, 
and less important groups, than those which are based on modifica- 
tions of the locomotive extremities ; and a fortiori^ on those which 
combine such distinctive characters with equally characteristic pecu- 
liarities of dentition. At present there is no evidence to determine 
what was the nature of the extremities of the Toxodon, but Mr. 
Owen is of opinion, that although it cannot be positively affirmed 
the genus may not be referable to the Muticata of Linnsus, yet, 
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irom the development of the nasal cavitf , and the frontal sinus, ibat 
k is extremely improbable the habits of the species were so strictly 
aquattc as the entire absence of hinder extremities would occasion. 

In conclusion, he pointed out the interesting fact, that the recent 
animal most analogous to the Toxodon, combining the characters of 
a Pachyderm and a Rodent, and, from its aquatic habits, called the 
Water4iog, or Hydrochaerus, exists only in South America, the same 
region in which this gigantic fossil, possessing similar aberrant pecu- 
Kftrities, has been discovered. 

May 3. — ^Rev. W. Whewell, President, in the chair. 
' The first paper read was one by Mr. Darwin, describing the dis- 
trict in which had been found the remains of the Toxodon, described 
at the last meeting by Mr. Owen. The countries bordering the 
Rio de k Plata contain, m great numbers, the remains of extinct 
animals. The province of Bander Oriental consists of granite, and 
ether primary rocks. The flat and extensive plains of the Pampas 
are very uniform in structure over a very extensive tract. A red- 
dish argillaceous earth covers the surface, with irregular concretions 
of an aluminous limestone, or indurated marl, which sometimes unite 
and form a stratum, often replacing the former, both containing oc- 
casional layers of crystallized sulphate of lime. In the province of 
Entre Rios, these rest on strata consisting of sand, layers of clay, 
and a fine white crystalline limestone, containing shark's teeth. Area 
Venus, and Pecten, all resembling recent shells. But it is in the 
superincumbent deposit that are found the fossil Mammalia, pecuHar 
to this district, consisting besides the Toxodon, Megatherium, a lesser 
animal, protected by an armadillo-like covering. Mastodon, another 
singular animal, of which only half the head has been preserved, and, 
as Mr. Darwin believes, also the horse. 

In several places Mr. Darwin observed clear proofs of a change 
of the level between land and water. Thes^ he considers connected 
with the greater changes on the opposite coast, and concludes that, 
within a period geologically recent, a great bay occupied the area 
both of the Pampas and the low parts of Bander Oriental. Into 
this the river poured, as in the present day, reddish sediment from 
the decomposition of the granites of Brazil, and charged lime with 
gypsum, perhaps, from the Cordilleras. The bodies of the animals, 
which formerly inhabited the surrounding country, must have been 
likewise swept into this bay, which has now been elevated into dry 
land. 
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An extract of a letter, dated 18th November, 1836, from Captain 
Cautley to Dr. Royle, was next read, permitting the announcement 
of a fact which had long been communicated to the latter, of the 
finding of the remains of a Quadrumanous animal in the Sewaliks, 
or Sub-Himalajan range of mountains. The animal must hate 
been much larger than any existing one, and allied to Cuvier's Cyn- 
ocephalkie group. Captain Cautley also announced the discovery} 
by Major Cdvin, of a specimen of the head of the Sivatherium ; in 
which, in conformity to the conjectures of Dr. Falconer and Cap- 
tain C, in their paper for which the WoUaston medal was this year 
awarded, it is found that die animal had four horns ; two in front, 
and two huge trifurcated ones behind. He considers the animal ad 
allied to the Dicranocerine group of Major Hamilton Smith. 

A paper, by Messrs. Hamilton and Strickland, was then read, on 
a tertiary formation in the island of Cephalonia, near Lixouri, <Xk 
the western shore of the Gulf of Argostoli. The parallel ridged 
eomposing it extend for two or three miles to the north and soutb 
of Lixouri, sloping to the east, according to the dip of the strata^ 
or from 45^ to 55^, and presenting a succession of steep and sharp 
escarpments towards the west. The conformable beds are of great 
thickness, and are remarkable^ as well for the great beauty andi 
number of the fossils, as for the variety of beds through which these 
extend. The beds, of which sixteen are enumerated, may be class- 
ed under three principal heads: 1. The calcareoarenaceous. 3« 
The argillaceous. 3. Gypseous beds. The fossils betong to numer- 
ous genera, and many of the species are identical with those existing 
in the Mediterranean. — Mhemeumf April and May^ 1837. 

25. Professor Afzelius. — ^Professor Adam Afzelius, the Nestor of 
scientific men in Sweden, died at Upsal, on the 30th of last January, 
aged eighty-six years. He was the last pupil of Linnseus, and waa 
celebrated for his travels in Asia and Africa. His African Herba* 
rium, we believe, is now in the Banksian collection in the British 
Museum. His younger brothers, John and Peter, the first devoted 
to chemistry, and the second to medicine, are both distinguished for 
their talents, and have, for nearly half a century, occupied chairs io 
the University of Upsal. — Athenaumj April, 1837. 
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26. Notice of an Aurora^ in a letter to the Editor. 

Burlington, Vt. Sept. 30, 1837. 
Pkof. Silliman — Sir — A few weeks since I observed two auro- 
ral phenomena, which seemed so well adapted by their distinctness 
and steadiness to be identified in other places, that 1 take the liberty 
of transmitting a description to you for insertion in your Journal, 
should you think proper. 

On the 29th July, 1837^ a luminous arch appeared, commencing 
8^ or 10^ from the eastern horizon : it passed between Alpha and 
Zeta Pegasi, between Alpha and Beta Lyr», just north of Arcta- 
rus, and terminated 19^ or 20^ from the western horizon. It was 
about 3^ broad, and well defined. Thus I first saw it about 10 b. 
P. M. It moved slowly to the south, fading at the extremities : at 
10 b. 15 ro. it passed over Beta Cygni, faint but still well defined 
for some distance on each side of the meridian, about 2^ broad, but 
soon vanished, the last traces appearing in the head of Hercules. 
There was at the same time a bright light along the northern hori"* 
zon, but it presented no uncommon features. 

It is rather remarkable, that about a month afterwards a similar 
arch should occur at exactly the same time in the evening^ and 
occupying very nearly the same place, but so it was. On the 25th 
of August it was nearly repeated, the eastern part, however, being a 
little farther north, touching at 10 P. M. Gamma Pegasi, and in 
12 m. or 15 m. moving over Alpha Pegasi, where it vanished; in 
the west below Arcturus, it sloped off to the northwest, making an 
angle of 45^ or 50^ with the horizon. ^ The western part disap- 
peared about 10 h. 15 m. by spreading. The northern light was 
brighter and more active than before, but too irregular and unsteady 
to admit a hope of recognition by others. 

Within ten years I have seen four similar phenomena, and much 
to my disappointment they all evince a stubborn aversion to respect- 
ing the magnetic meridian. 

Yours with high respect, 

James Dean. 
P. S. Burlington is in lat. 44P 28^ Ion. 73^ 15^ 
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Abt. I. — A Description of a Magnetic Electrical Machine^ in- 
vented by E. M. Clarke^ Magnetician, No, 11, Lowther Arcade, 
Strand, London. 

This apparatus, with the exception of there being rotating arma- 
tures and a magnetic battery^ differs from any magnetic machine 
which has hitherto been constructed. 

The October number of the Philosophical Magazine^ for .1836, 
contains a brief account of this machine ; it being the intention of 
the inventor to reserve a more detailed description for insertion in 
the " Annals/^ f in consequence of its being the aim of the Editor 
of the latter named periodical to make this deservedly interesting 
branch of science one of the leading features of that work. Since 
that time, a most important improvement has been made, by the 
rejection of the mercury box. By the inventor's present arrange- 
ment, the necessity of using mercury is superseded. Fig. 1. 

A, is the battery of bent bar magnets, placed vertically ^ and rest- 
ing against four adjusting screws, which pass through the mahogany 
back board B, (two of them are shown at M, N, fig. 12.) C is a 
bar of stout brass, having an opening in the middle, through which 
passes a bolt with a screw-nut, the purpose of which is to draw the 
magnetic battery to the board B. By these means, the battery can 
readily be disengaged from the machine, without taking asunder the 
entire apparatus, and the battery is thus also freed from that vibra- 

* I beg leave also to direct the attention of yoar readers to No. 55, p. 360, and 
No. 63, p. 455, of the same Magazine. 

t The Annals of Electricity, published by Mr. Sturgeon, at Woolwich, England, 
and in which this commnnicadon was originally published. It has been recently 
sent with the stereotype plates to the Editor, for republication in this Journal. 
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tioQ which must necessarily be occasioned by the attachment of the 
rotating apparatus to the battery itself. D is the intensity armature, 
which screws into a brass mandril seated between the poles of the 
battery A ; motion being communicated to it by the multiplying 
wheel £• This armature has two coils of fine insulated copper wire, 
one thousand five hundred yards long, coiled on its cylinders, the 
commencement of each coil being soldered to the armature D> from 
which projects a brass stem, (also soldered into D,) which carries 
the break-pieces, H and H. The break-piece is made fast in what 
position soever is required by a small binding screw. K and K, a 
hollow brass cylinder, to which the terminations of the coils F 6 
are soldered, being insulated by a piece of hard wood attached to 
the brass stem. O and O are iron wire springs, pressing against the 
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hollow cylinder K at one end, and held in metallic contact by a 
nurled head screw in the brass strap M, which is fixed to the side 
of the wooden block L. P and P, a square brass pillar, fitting into 
a square opening in the other brass strap N, and secured at any con-* 
venient height required. Q and Q, a metal spring that rubs gently 
on the break-piece H, and held in perfect metallic contact by the 
nurled head screw in P. T and T, a piece of copper wire for con- 
necting the two brass straps, M, N ; then D, H, Q, P, N, are in 
connexion with the commencement of each coil, and E, O, M, with 
the terminations. The advantages of this arrangement must be ob- 
vious to any person who has seen the magnetic machine in action in 
the Adelaide Gallery of Practical Science, where the old arrange- 
ment of the mercury flood is still used, where both disc and blades 
scatter the mercury about as in fig« 1^* a, the disc; b, the double 
blades; c, the mercury flood. The loss of mer- 
cury is not the only evil ; for as you continue FIG. L 
working the machine, you of course, lose the 
adjustment you had at starting, and the eflect is 
constantly diminishing, and will at length cease, 
owing to the points b not having mercury to 
dip in. By the new arrangement, the metal 
spring Q presses gently on the break H ; con- 
sequently, the effects here are unbroken, no 
matter how long you may require to keep the 
machine acting. This is not the only advantage it possesses ; for in 
the mercury the surface is very rapidly oxidated ; the oxide adheres 
to both disc and point, and preventing so perfect a metallic contact 
as that obtained by the spring and break. 

To adjust the intensity armature. 

See that the faces of the iron cylinders that carry the coils F, G, 
fig. 1, are parallel to, and all but in contact with, the magnetic bat- 
tery A ; if not, unscrew the nut of the multiplying wheel E, and 
take it off its axis : you then have at your command the four screws 
against which the battery rests, (two of which are to be seen at M N, 
fig. 12 ;) by means of them and the nut of the strap C, you can ad- 
just the battery to the greatest nicety. The next step is to adjust 
the break, so that the spring Q will separate from it just at the same 
time that the iron cylinders of the armature have left the poles of 
the magnetic battery ; and lastly, see that the iron wire spring O, 
presses gently against the hollow brass cylinder K. 
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To give the Shock. 

Grasp the two brass conductors, R S, in the hands,* put one of 
their connecting wires into the holes of either of the brass slips M 
or N, the other wire into the hole at the end of the brass stem that 
carries the break H. Connect M N by T, turn the multiplying 
frheel in the direction of the arrow, and a violent shock will be re- 
ceived by the person holding R S. The shock which is obtained 
from the intensity armature having one thousand five hundred yards 
of fine insulated wire, is such that a person, even of the strongest 
nerves will not readily volunteer to receive a second shock. Indeed 
the effects are so violent, that the inventor has proposed to many of 
his military customers that this instrument would be a good substitute 
for the lash, being capable of producing even greater torture than 
that brutal instrument, without producing any corporeal injury to 
the delinquent. Place R S in two separate basins of salt and water, 
immerse a hand in each basin, and the shock will also be felt very 
powerfully ; this method is to be preferred, as it leaves the person 
who* is electrified the power of quitting when he pleases ; not so with 
the conductors ; for the muscles of the arms contract violently, so 
as to close the hands completely on the conductors, taking away the 
power of letting them go. If the two connecting wires of R S are 
put in M N, the shock is not so powerful. The shock can be mod- 
ified in different ways. By turning the wheel E very slowly, or 
increasing the distance between the battery A and the armature D, 
or by making the break H separate from the spring Q when the 
armature D is horizontal. U V a pair of directors, holding a piece 
of sponge, each to be used when the electricity is to be applied me- 
dicinally. The connecting wires are to be placed in the same way 
as the conductors are in the figure ; the sponges must be wetted with 
a little vinegar or salt and water, so as to make them conduct the 
electricity. By those directors a succession of most powerful shocks 
can be given, when the case requires it ; or they can be so modified 
as to be barely felt by the most nervous palient.f Remove T from 

* If the hands are wetted with vinegar or salt and water, the effect is consider- 
ably increased. 

t To medical gentlemen, the instrument may be strongly recommended from 
the following advantages. Its portability ; its being always in a fit state for action, 
even in the dampest weather; the nicety with which the power of the shocks may 
be increased or diminished. Indeed it combines the advantages of the electrical 
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M N, put the t^o pieces of iron wire trith an end of each in its 
place ; put the other ends^ of them into two holes that are in the 
sides of the battery A ; let the wires be sufficiently long to allow the 
armature to rotate between them. If one wetted finger is placed on 
the brass stem that carries the break H, and another wetted finger is 
placed on the magnetic battery, the shock will be also felt. While 
the machine is so arranged, if you look between the face of the rota- 
ting armature and the magnetic battery, vivid flashes of light will be 
perceived playing between both. This light may also be frequently 
seen without the wires being in connexion with the battery* Some- 
times it will be observed flashing between the coils F G. 



FIG. 2 



To decompose Water, fyc. fyc. 

Fig. 2. E. M. Clarke's arrangement of 
the decomposition of water apparatus, (see 
Phil. Mag. for June, 1835.) A, a glass 
vessel, having a brass cap with hard wood 
bottom through which two pieces of copper 
wire pass, having pieces of platina wire sol- 
dered to them ; place this in M, N; fill the 
tube B| with water,"^ thrust it over the platina 
wires where it will be held by the cork C. 
Q must rub on the cylindrical part of the 
break H. Here the gases are obtained mixed. 

Fig. 3. E. M. Clarke's arrangement of 
the apparatus for obtaining the elements of 
water in separate vessels, or unmixed. A, 
a glass vessel having two glass tubes ; here 
the platina wires are soldered to two pieces 
of copper wire, as in my other arrangement. 



machine and the galvanic apparatus; at the same time that it does not labor under 
the disadvantages of either; for as has already been istated, it is not affected, like 
the former, by a moist condition of the atmosphere, nor, like the latter, is it neces- 
sary to make use of any acids; nay, since the improvement has been effected 
which is alluded to in the text, even the use of mercury is superseded. 

* The advantages of this arrangement are obvious to any one who has been 
teased with bits of platina wires made to pass through small holes drilled in a 
glass vessel having loops turned on the projecting ends, and contact is obtained by 
merely placing the connecting wire in the loop : it was not only a bad connexion' 
but in nine cases out of ten the cement that is used to fasten in the platina wires, 
gave way, just as you were going to use the apparatus, as has frequently happened 
at lectures. 




Digitized by 



Google 



218 Description of a Magnetic ISectrical Machine. 

but differing inasmuch as that they are also soldered to the two brass 
cups b 6, which are intended to hold a little mercury. Connect it 
by copper wire ; a little acid or any salt will increase the eSect by 




forming a better conductor with M, N, as in the figure. Here Q 
must work on the single break, H. C, D, two platina plates, having 
two copper wires soldered to them to connect them with M, N ; on 
placing a piece of litmus or turmeric paper between them that has 
been previously wetted with some neutral salt, its decomposition is 
shown by the alteration in the color of the paper. You may even 
transpose the colors by altering the position of the break H. 

Description of the qimntity Armature. 

This armature differs materially from that which is employed for 
intensity. The latter, as already stated, has two coils of one thou- 
sand five hundred yards of insulated copper wire Tf\ of an inch in di- 
ameter. The inventor has also tried silver wire, which he found to 
be superior to copper in the proportion of nearly three to one. The 
quantity of iron in the cylinders also is much smaller than in the 
quantity armature, whose effects are greatest when the quantity of 
iron in the cylinders is increased, and the length of the copper wires 
diminished ; the wire at the same time for quantity being much 
thicker. The quantity armature contains only forty yards of insula* 
ted copper wire j\ of an inch in diameter. 
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To adjust the quantity armature and exhibit the sparJc. 

Fig. 4. A, the magnetic 
battery; D, the armature, 
baviDg two coils of insulated 
copper wire twenty yards 
each. Care must be taken 
that the spring separate from 
the break at the same time 
that the armature is vertical, 
being then in a neutral posi- 
tion as respects the poles of 
the battery. 



To scintillate iron wire. 

Connect one end of a piece of iron wire with the square brass pil- 
lar, fig. 5, pressing the other end gently on the surface of the rotating 
armature, and brilliant scintillations will be obtained. This effect 
cannot be produced by any magnetic machine unless it be construct- 
ed similarly to E. M. Clarke's ; the effect depending upon the wires 
being soldered to the armature ; whereas, in other armatures the wire 
is insulated throughout. 
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To make platina tuire red hot. 

Fig. 6, shows the arrangement for this purpose^ A being placed 
in contact with P and H. Whilst the platina wire is red hot, ether 
may be inflamed, gunpowder exploded, and other experiments of a 
similar nature be performed. 

FIC.6 




nc.8 



To render soft iron magnetic. 

Fig. 7. A, a piece of iron bent as in the figure. B, a soft iron 
keeper, which adheres to the iron on the connexion being made as 
represented, so long as the machine is in action. 

To obtain sparJci of various colors by the use of different metals. 

Fig. 8. Remove the break, and sub- 
stitute the brass piece B. Into the small 
hole insert a piece of wire C, of any- 
metal, for instance gold. Let the ex- 
tremity of the spring Q be also of gold. 
On rotating the machine, sparks of a 
purple color will be obtained. 



To exemplify the disadvantages attending the mercury flood. 

Fig. 9. Remove the break, and fix the double blades B, in its 
place. Adjust the brass cup A so that the point will leave the sur- 
face of the mercury when the armature is vertical. The brilliancy 
of the spark, as thus obtained, appears much greater that it is in re- 
ality, the additional brightness being occasioned by reflection from 
the surface of the mercury. It is almost unnecessary to point out 
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the evil that arises from the scattering of the mercury, not only in 
point of cleanliness, but expense. A little ether, spirits of wine, 
or naphtha, being poured on the mercury, is readily inflamed. The 



11= 



same experiment may be satisfactorily performed, by pouring any 
of those liquids into a test tube C, and holding it over the break. 
The vapor will speedily be ignited by the magnetic spark ; or, dip 
a piece of paper in ether and bold it over the break and it will soon 
ignite. 



To produce rotation by magnetic electricity. 

Fig. 10. A, a vertical horse-shoe magnet, on a tripod stand B ; 
C, improved flood cups ; D, the wire frames, having two little cups 
at top to hold a drop of mercury ; E, a connecting fork. Mercury 
being poured into the flood cups C, and the single break X being 
used, on placing the connecting wire as in the figure, continuous 
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rotary motion will be produced by this arrangement, the current 
being constantly in the same direction. But the experiment may 
be Varied by substituting the double break H, (6g. 1,) the currents 
now alternating."* 




To ignite Charcoal. 

Fig. 11, represents the arrangement of the apparatus for this pur- 
pose. The same directors that are used to hold the sponges, may 
be used to retain the charcoal points A, B, in the proper position* 

Fig. 12, shows the compactness of the machine. H, a mahogany 
case sliding on the bottom board Y, which locks against the back 
board B. The muliplying wheel is to be turned in the direction of 
the arrow G. D, the pulley, and C the mandril that carries the ar- 
matures. 

E. M . Clarke on the occasion of his last visit to Paris, had the 
honor to exhibit the effects of the magnetic machine which forms 
the subject of the present paper, to several of the French savans, 
all of whom were pleased to express their unqualified approbation. 
M. le Baron Seguier, brought the inventor to the French Institute, 
accompanied by M. Chevalier. Amongst others present, during 
the exhibition of the machine, were MM. Melloni, Dulong, Savary, 
and Becquerel. Prof. Arago, who was that day officially engaged, 
having heard the result of the experiments with the machine, re- 
quested the inventor to attend the day followiog at the Observa- 
tory, which he did ; and that learned professor also expressed bis 
satisfaction. On the day following, in consequence of a note receiv- 
ed from M. Pouillet, he attended at the Conservatory of Arts and 
Sciences, when that learned professor, who, of course was well 
acquainted with the previous magnetic machines, as Pixii's, New- 
man's, (the name by which Saxton's machine is known on the con- 



* A singular fact connected with this experiment is the rotation of the two tnrc 
frames in the same direction, owing to passages of the electricity from one of the 
wire frames into one pole of the magnet, and then from the other pole of the mag- 
net down the other frame. 
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FIG.I2 




tinent,) &c. gave the decided preference to E. M. Clarke's arrange- 
ment; in proof of which, he was pleased to direct that one should 
be constructed for the Conservatory of Arts, and another to be de- 
posited in the cabinet of his royal pupil, the Duke of Orleans.* 

To charge the Ley den jar and deflect the gold leaves of the Elec^ 

troscope. 
Twist a piece of copper wire 
round the outside coating of the 
Leyden jar, A, Fig. 13; connect 
it with the block of the magnetic 
electrical machine. Withdraw 
the sponge from the director V, 
and connect its wire with the end 
of the intensity armature, as in the 
figure. Rotate the armature at 

a moderate speed, hold the director by the wood handle, and make it 
touch the ball for a moment only, as on that depends the success of 

* This order has been executed to the satisfaction of all parties. 
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the experiment, as it is only one spark that shows the fact. Should 
the director rest on the ball so as that two or more sparks are ob- 
tained from the armature you fail. Bring the ball of the Leyden 
jar in contact with a delicate gold leaf electroscope and the leaves 
will be diverged. Very little practice will make you perfect in de- 
veloping their effect. The jar is charged to a very low intensity 
indeed ; but I found that after diverging the gold leaves, if I put my 
hand on the electroscope so as to discharge it and the gold leaves 
collapse ; on touching the electroscope with the ball of the jar, agun 
the leaves diverged with as much energy as before. I again dis- 
charged the electroscope, and again produced a divergence : this I 
repeated thirteen tiroes, with the same effect each time, from the 
one charge. I had not time to pursue the experiment further, but 
would be glad to know to what extent it could be carried. The jar 
I used was eight inches deep, five and a half inches diameter, open 
at the top ; the tinfoil coatings were six and a half inches deep. 



Art. II. — Description o/E. M. Clarke's Elecirepeter ;* from the 
Annals of Electricity, No. 1. Vol. I. 

To W. Sturgeon, Esq. — Dear Sir — Understanding from you 
that descriptions of new philosophical instruments will find a ready 
insertion in your valuable work, I therefore send you a description 
of an instrument of my construction for changing the direction of 
electric currents, named by my worthy classical friend. Dr. Murphy, 
an Electrepeier. This instrument, you, sir, as a public lecturer, 
can fully appreciate ; knowing the facility it affords of showing the 
changes that are produced when the directions of current are re- 
versed. 

The most interesting appli- 
cation of this instrument is that 
when applied to an apparatus 
of your invention for showing 
the attraction and repulsion of 
voltaic currents when induced 
in a mobile wire frame, timing 




• It will be perceived that this apparatus bears a great resemblance to that of Dr. 
Page, described at p. 354, Vol. xxxii. of this Journal, and called the Dynamic 
Multiplier.— Ed. 
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the reversion of the electric currents, continuous rotary motion of 
the wire frame may be produced by the earth's magnetism* 

A, A', B, B% four brass cups screwing into and passing through 
the bottom board. &, 6^, two brass pillars also screwing into and 
passing through the bottom board, having slits filed in their heads, 
into which two movable brass frames c, cfj fit, being connected by 
the two ivory rods d. A' \ four brass studs a^ a, a% o^, screw into and 
pass through the bottom board, their upper surfiices being slightly 
concaved. The cups, studs, pillars and frames, are connected un- 
derneath the bottom board by pieces of copper wire soldered to 
them, as follows : — 

Cup A, and studs a, a. 

Cup A^ and studs a', of. 

Pillar 6, and cup B. 

Pillar i, and cup B'. 
Consequently whichever pole of the voltaic, magnetic, or thermo- 
electric battery is in the cup A, the current passes on to the studs 
o, a, up the frame c, down the pillar i, on to the cup B. If you 
DOW reverse the position of the frames so as to bring their points in 
connection with the other two studs, then the direction of the same 
current will be from cup A, to stud a, up frame d^ down pillar ft', 
on the cup B. It is only necessary to pour mercury into the four 
cups for the convenience of connecting the Electrepeter with the 
battery at one end, and the apparatus for the experiment at the 
other ; it being immaterial which end you use. 

It may be necessary to mention that when I first constructed this 
instrument I showed it to Dr. Faraday, who thought he had seen 
one like it described in some of Arago's papers ; but on referring to 
his writings,- he found that he had a contrivance for producing the 
same effect, but not so simple as mine. The Rev. T. W. M'Gauley 
exhibited, in part of his very ingenious electro-magnetic experiments, 
an instrument to produce similar effects ; but on referring to p. 307, 
of the Philosophical Magazine for October, 1835, you will perceive 
mine is more universally applicable. 

Believing that no person is better qualified nor any one more de* 
serving of success in your present undertaking, 

I remain, sincerely, your obliged friend, 

E. M. Clarke, Magnetician. 
No. 9, Agar St. West Strand, London, Sept. 21, 1696. 
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Art. hi. — Some observations in Holland^ connected toith our 
Prairie region. 

Dry Prairies. 
Ridgely, (near Portsmoath,) Va., Sept. 28, 1837. 

TO TH£ EDITOR. 

Dear Sir-^n some early numbers of the Journal of Science there 
is I observe, a discussion respecting the origin of our western prairies, 
some of the writers attributing it to water, others to fire. My object 
in writing to you is not to meddle with the theory either of tbese 
Neptunians or Plutonians, but to state a circumstance which I ob- 
served a few years since in Holland and which may be useful to 
others in forming theories. 

I spent the winter of 1831-2 in Indiana, and had then an oppor- 
tunity of seeing some of our smaller prairies. My residence was on 
the border of what are there called " the barrens," a district suffi- 
ciently fertile, but so called from its being less productive than the 
rich open prairie country adjoining. As far as I could learn, the 
prairies are arranged in the following manner. 

There commences near the southern termination of Lake Michi- 
gan, one of prodigious dimensions, being in many places one hundred 
and fifty miles in width. It extends transversely across the state of 
Illinois and passes down through Arkansas and Texas probably to 
the gulf of Mexico. It has numerous islands of trees scattered over 
It, and large promontories running out from its sides, but goes off in 
an unbroken stretch far to the south. 

This great prairie is bordered on the eastern side by a district 
about fifty miles in width which is occupied by smaller prairies, de- 
tached from each other by wood land, and of various dimensions. 
They are often as much as sixty miles^ in length and twenty or 
twenty five in breadtli : but generally they are smaller, the average 
being about one third of those dimensions. The soil and natural 
products in these do not differ from those of the large prairie just 
noticed. In ray rides over them I sometimes carried an auger with 
me, and on boring, found the surface to the depth of about eight 
inches to consist of a black loam exceedingly rich : beyond this 
depth it began to change to a yellow color, and at twelve inches < 
from the surface I came to a yellow clay. Below this they come 
in digging wells to rolled pebbles ; the thickness of this stratum I ana 
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unable to state. Black walnut^ which is considered as an evidence 
q( good soil, is very commoa in ail this region. The prairies are 
sometimes perfectly level but generally are rolling, the swells being 
often thirty or forty feet high and an eighth of a mile or more across. 
The prairie is seldom lower than the wood land that surrounds it, 
and the tops of the swells are frequently much higher : the soil in 
^he wooded portions is very similar to that of the open prairie. 

Having crossed this region of smaller prairies we come on it9 
eastern border to a district entirely different. This is the strip 
of land two or three miles wide which they call '^ the barrens.^' 
This consists also of an intermixture of prairie and wood land, but 
the prairies here are quite small, are lower by ten or twenty feet 
than their adjoining wooded borders and are what are termed " wet 
prairies." In winter they are usually covered to a depth of from 
one foot to three feet with water and are dry only in midsummer. 
They produce a rank grass that often grows to the height of nine or 
ten feet, and the soil, a black tenacious mud, is of unknown thick- 
ness. In some places they have reached to a depth of fifteen feet 
without penetrating it. These prairies vary in extent from two acres 
to three or four hundred acres ; it is not often, however, that they 
attain the latter size, the average being about eighty acres. The 
trees in this district are almost uniformly white oaks : hickory occurs 
sometimes but in most cases of small size. You are, I suppose, 
aware that throughout the woods of the prairie country, there is 
seldom any undergrowth. The oak trees of the '^ barrens" often at- 
tain a height of forty feet without a branch and are perfectly straight. 
The little prairies are numerous, occupying about half of the land ; 
their outline is waving and abounding in every variety of form, one 
prairie often leading by a narrow passage into another : the trees 
are frequently grouped in a manner that art would fail to imitate, 
presenting glades and other openings : being free from underwood 
we can see among them to a great distance, and the appearance of 
this region either in solitude or when the roads winding over it are 
enlivened by passengers, or the deer are seen feeding on its luxuriant 
grass or bounding over its hills, is very beautiful. 1 have not seen 
a gentleman's park any where in England that 1 thought could equal 
what nature has here spread out with a lavish hand. I have spoken 
of the soil in these small prairies : that of the wood land which is 
intermixed with them is entirely different. The surface of the 
ground in the wooded portions is also quite unique. It is rolling. 
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but the swells here instead of beiog long and regular as in the dis* 
triets of the larger prairies, are short and abrupt. They are gener* 
ally from twenty to forty feet in heighti and bear a considerable re* 
semblance to the waves of the sea as I have seen them in the Med* 
iterranean when a heavy storm has been succeeded by a calm, ex- 
cept that these hilb are higher. The swells of the larger prairies 
may be compared to the more dignified heavings of the Atlantic 
Ivhen similarly situated. 

You will wonder what all thb has to do with Holland, and that I 
am now going to state. I must further premise, however, that while 
the soil of the prairies in this last region is a thick black mud, that of 
the wooded portions is sandy. On the surface it is composed of a 
yellowish sand, mixed sufficiently with decayed grass and leaves to 
give it a kind of ash color. At the depth of three or four inches we 
come to a purer sand with a slight intermixture of clay. Having 
occasion for sand in building during my residence there, I dug into the 
side of one of the hills of the ** barrens" and was surprised to find at 
the depth of thirty inches sand almost entirely pure. Whether this 
is the case in all this region I cannot say, but I should judge that it is. 

On leaving this third prairie district with our faces eastward, we 
enter immediately into a region entirely flat, thickly covered with 
huge trees and undergrowth, with a rich soU and where any one has 
patience to clear it, well repaying the labols of the husbandman. 
We have in fact now left the country of the jprairies. 



I travelled through Holland in a manner, (i. e. on foot,) that allow- 
ed me to go whithersoever curiosity might lead. Having entered 
at its northern border and passed on to the sea-board, I determined 
at some spot along the coast to examine the natural dykes thrown 
up by the sea, of which I had no very definite idea. I had never 
met with any detailed account of them, and supposed them to be a 
strip of sand-bank washed up by the waves, eight or nine feet high 
and about twice as wide, on which a person might walk and look 
directly down on the sea on one side, with the meadow land imme^ 
diately adjoining on the other. 

Soon after leaving Leyden for the Hague, I turned from the 
thronged highway, and after crossing a rich cultivated district of two 
miles in width, found myself at the edge of the ocean dyke. But 
it was far di&rent fit)m what I had anticipated. I saw on approach- 
ing it that it was much higher than I had supposed, and when I 
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ilfming up the side of the huge bank, instead of having the North Sea 
directly at my feet, I saw before roe what seemed as if it had been 
an ocean of fluid sand, (if I may use so unphilosophical a phrase,) 
arrested suddenly after a storm and set at rest. Having entered 
upon it, I was soon in as entire and dreary a solitude, as if I had 
been on the burning deserts of Africa* Not an insect crossed my 
path, and I wandered on from sand hill to sand hill till I grew weary 
of the labor. Only at one place was there any sign of vegetation. 
It was at a spot where, for some cause or other, a basin had been 
formed, capable of retaining moisture, and in this, some grass and a 
variety of bushes had grown up. All the rest was a succession of 
sand hills. I crossed this dyke transversely, but computed its di- 
rect breadth to be at least two miles. The hills of sand I judged 
to be from thirty to fifty feet in height. 

As I walked on, the strong resemblance between the surface of this 
place and that of the wooded region in the " barrens" of our prairies 
^struck me repeatedly and forcibly. I had here also the commence- 
ment of a little lake or prairie, and they appear also to be both com- 
posed of the same material, a pure sand. I had often while out in 
Indiana, been puzzled in attempting to account for what I saw there, 
and now a theory flashed upon me, with which I amused myself 
while toiling over the sands. But 1 began this letter by saying that 
I was only going to state facts, not theories ; and indeed I soon 
became glad to shorten my speculations and make for the nearest 
point of the coast, for I found the hills of loose sand sometimes ter- 
minating with a perpendicular face, down which, if I had happened 
to stumble, I should have brought a torrent of sand after me, sufli- 
cient to bring my speculations and myself to an untimely end. I 
was really glad when the North Sea, covered with white caps, and 
studded with numberless sails, burst upon my sight. 

It is easy for a person walking along the shore to see how this 
broad belt of sand hills has been formed. The coast is shoal and the 
waves wash up the light sand, which as soon as it is dry, is caught 
up by the wind and whirled into the piles which have been jost de- 
scribed. 

Abreast of the Hague is an opening or cut through this bank, 
apparently partly natural, and partly artificial. It is about fifty feet 
wide, is level, and planted with an avenue of noble trees, and ibrms 
the communication between this city and its little sea-port Scheien- 
ingen, if sea-port that can be called, where port there is none, and 

Vol. XXXIII.— No. 2. 30 



Digitized by 



Google 



SaO Prairiei of Ohio. 

where vessels that would be safe must be drawn high and dry upon 
the beacb. 

My letter is already longer than I intended, and I will only add, that 
as I came down the banks of the Rhine, I passed at Eltenberg a very 
high ridge of sand, extending it appeared to me, across the valley 
of that river. After entering Holland I crossed, also, just south of 
Arnheim, another such a sandy ridge running from east to west, but 
much wider than the former, being about fifteen miles across. Then 
we come again to low flat land, and lastly to the sandy strip or dyke 
at the coast. Query. — May not the shore of the North Sea have 
been in remote times at Eltenburg, and. then again near Arnheim, 
and those two belts thus also once have been ocean dykes ? 

Yours, respectfully, Geo. Jones. 

Prairies of Ohio.* 

Although prairies have been almost universally admired, yet little 
has been said in relation to their special formation, or the geology by 
which they are distinguished from other lands. This is specially tine 
ease with the wet prairies, in the Northern sections of Ohio. It is 
true their origin has given rise to' various conjectures among geolo- 
gists, but their structure has never been studied, with sufficient care, 
to enable them to arrive at correct conclusions. Their botany and 
zoology have met with more attention than their geology, but, even 
here, much still remains to be done. 

The natural history of dry prairies has been less neglected than that 
of the wet. The magnificence of their scenery has invariably been 
the theme of the traveller, and the extent of their boundaries, and 
varieties of production, both animal and vegetable, have contributed 
largely to the embellishment of the pages of descriptive writers. 
The poet and the painter have also resorted to them, in search of 
objects to engage either the pen or the pencil. The wide unbroken 
plain, covered by a rich carpet of green, gold and purple ; the tall 
grass waving in the summer breeze ; the immense variety of flowers 
mingling their odors with the winds ; the occasional clump of trees 
rising above the other vegetable growth ; the distant herd of bufialo, 
cropping the grass or flying from the hunter, and the sun sinking 
amidst grass and flowers, must furnish a scene which can be but faint- 



* From the Western Monthly Magazine, of February, 1836. 



Digitized by 



Google 



Prairies of Ohio. 231 

ly described by either, but well worthy the genius of both. Late in 
the autumn, the fires which destroy the growth of the preceding year, 
in both wet and dry prairies, are frequently awfully sublime. When 
seen, at night from a distance, a chain of fire seems to extend, in 
every direction, as far as the eye can reach. The blaze often rises, in 
vast coruscations, far above the plane of the horizon. All beyond, 
presents to the imagination, a chaotic waste, while the earth and 
the heavens seem to be fast terminating in one grand conflagration. 
But we will leave the description of such scenery to the graphic pen 
which has already delineated it, and proceed to the proposed detail 
of our observations, on some of the wet prairies in the northern sec- 
tions of Ohio. 

These marshy plains, though frequently quite extensive, are always 
much less so than many of the dry prairies of the Western States. 
They are always surrounded by hills, which vary in height according 
to the extent of the prairie. Their bases contain large quantities of 
water-worn pebbles, with a few fragments of fresh-water shells, in a 
state of partial preservation. The soil of the prairie consists of a 
deep vegetable loam, covered by tall grass and flowering herbs, ex- 
cept where it is too wet to produce any thing but moss and other wa- 
ter plants. In every part of the prairie the tufts of grass and flow- 
ering plants rise three or four inches above the most inferior surface, 
which is covered, except in the dryest part of the season, with water 
to the depth of from two to six inches. These tufts, however, are 
so nearly connected, that the water is never seen, except where the 
grass is cut, or thrown aside. The soil and productions gradually 
change, as we proceed from the edge to the interior of the grassy 
flat. Here we find a number of ponds, or small lakes, varying in 
size from a few rods to one or two miles in circumference. The 
largest of these ponds are well stored with fish, many of which differ 
but little, except in size, from those found in the northern lakes. 
The only woody plant that grows on the edges of the ponds, belongs 
to the SaliXf or willow tribe, except in a few instances, where they 
are thickly surrounded by a dense growth of alder, {Alntu strrula" 
taJ) These ponds, however, from causes which will be presently 
noticed, are gradually disappearing, and their places being supplied 
by the surrounding prairie growth. 

The bogs, or marshy flats, so abundant in wet prairies, constitute 
one d* their most singular features. They are occasionally covered. 
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either 1^ a thin sod, or large tufts of grass, similar to those constitu- 
ting the grassy surface of the prairie, only much larger. Upon at- 
tempting to walk over either of these, the ground beneath will shake 
for the distance of several rods. Sometimes they are very narrow ; 
at others, they cover an area of many acres. Animals are often lost 
when attempting to cross these shaking bogs* Their depth must be 
great, for poles have been thrust into them thirty feet in a vertical 
direction, without reaching a hard bottom. Horses and cattle were 
frequently lost by the early settlers in such humid marshes. Theae 
are, also, generally disappearing, by being covered with a dense sod, 
which supports a luxuriant growth of grass, and other vegetables* 
Still it is dangerous to drive heavily laden wagons or carts over them, 
for the surface occasionally gives way, and the whole sinks into the 
dark mud below. An instance of this kind occurred,, a few years 
since, in the district which I have been attempting to describe. 

But the woody islands, which rise far above the tall grass, con- 
tribute much to the beauty of a wet prairie. Their timber consists 
of oaks, and other trees and shrubs, similar to those found on the 
neighboring elevations. Pebbles and shells, even more perfect 
than those imbedded at the base of the surrounding hills, are also 
abundant below the soil, at the termination or shore of^ the islands. 

A stream of water passes either through those prairies, or in 
their immediate vicinity. When it overflows its banks, so as to 
cover the low grounds with water, the whole presents the appear- 
ance of a fresh-water lake, with a variety of small islands scattered 
over its surface. 

Marshes, thickly set with willows, alders, and a great variety of 
flowering shrubs, principally of the rose kind, are sometimes abund- 
ant along the margins, or even in the central portions of wet prai- 
ries. Here water animals, such as the muskrat, otter and mink, 
were once abundant, and are so still, except in the immediate neigh- 
borhood of settlements. The first of these animals appears to de- 
light to dwell in villages, placed at some distance from each other, 
while they keep up a constant intercourse by travelling. This is 
done late in the evening. Their houses are usually six or eight feet 
in diameter, at the base, and about four feet in height, gradually 
rounded at the top in such manner as to turn the water in every di- 
rection. It is said, by most writers, that they build a new house 
every year ; but this is not correct, for I have known them to oc- 
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eupy the same dwellings ibr several years in sucoessioa. I have 
counted fifty of these houses, in a shallow pond, within an area of 
one or two acres ; and seen hundreds of their inhabitants playing in 
the evening, in one of their villages, apparently in the full enjoy* 
ment of all tlie pleasures of association. They always ^ter their 
houses by subterranean passages, which conunence beneath the 
water some feet distant. 

Beaver dams have been abundant along the streams in the vicin* 
ity of these marshes, but their remnants only are now to be seen ; 
the animal having fled with the Indian and buffalo, far beyond the 
eoofines of civilization. It is singular that this animal always chose 
to construct artificial poods, rathet than occupy those already for* 
ntshed by nature, though but a short distance from its adopted kn 
cation. 

The hills, bounding tl>e wet prairies, which have fallen under my 
notice, are composed chiefly of a blue dense sandstone, or grojf^ 
vfodce^ with little or no calcareous deposit, or impress of organic re- 
mains. The alluvion of prairies rests upon a blue carbonaceous 
clay, abounding in roots and trunks of trees, with other vegetable 
remains, scattered from ten to one hundred feet beneath the surface* 
Salt water has been obtained, in the vicinity of these prairies, at 
the depth of six or seven hundred feet ; but I have never been ad- 
vised of the strata through which the auger passed. The water 
was procured about three hundred feet below the level of Lake Erie, 
and the same distance beneath the bed of the Ohio, at the mouth of 
the Muskingum. 

So much for a description of wet prairies : let us now turn our 
attention to their origin. 

Without stopping to examine the various hypotheses which have 
been suggested from time to time, to explain the origin of wet prai- 
ries, the facts already mentioned would seem to indicate, that they 
were either the basins of lakes, or excavations in the beds of ancient 
rivers, filled by natural causes. The water-worn pebbles and (rag* 
ments of shells, the animal and vegetable remains, and the small 
lakes already mentioned, are sufllcient evidence that large quantities 
of water must, at some period or other, have existed between the 
elevations now enclosing the prairies. It is also worthy of remark, 
that bowlders and other fragments of primitive rock, are scattered 
over the neighboring hills, and along the margins of these prairies, 
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i^rhile they have never been found upon their surface. It is said 
they are scattered over the wet prairies of Champaign county, Ohio, 
but if so, these are entirely different in character from the prairies 
I have attempted to describe. They must have been formed upon 
the bed of some ancient lake, after its waters had escaped, while 
those to which I have so often referred, were the ofispring of a fill- 
ing up of a former basin, by the debris of the adjacent elevations, 
assisted by the peat moss of their waters, and the timber and re- 
mains of animals brought into them by the streams. It is in this 
manner that the small lakes in the interior of wet prairies are now 
gradually disappearing. At first, the water leaves a kind of shaking 
bog, similar to those already mentioned, but this eventually loses its 
humid character, and presents a deep black mould, differing in no 
respect from that found elsewhere in the low lands. The woodjT 
islands, or many of them, at least, were once undoubtedly surround- 
ed by water, which must have beat against their shores for a long 
time ; for if this were not the case, the quartz pebbles could never 
have either reached their present locations, or been reduced to a 
rounded form. It certainly required much water, time and attrition, 
to perform so important a change. The pebbles could not have 
been driven over the prairie, for none such are found upon its sur- 
face. Blocks, or large bowlders of granite, have been detected, 
when boring, deep beneath a wet prairie soil. These must have 
been transported here at the time the same species were lodged upon 
the surface of the surrounding country. The basin of the prairie 
must also have been filled with water, at that period, otherwise they 
could not have descended so far beneath the surface. 

But wet prairies do not remain such continually. Many of the 
causes which aided in their formation, are now contributing much 
towards their destruction. The debris^ consisting of sand, gravel, 
and clay, of the higher lands, is gradually converting their borders 
into a sandy soil, followed by a growth of timber, and other vegeta- 
bles, peculiar to the upper lands. At first the ligneous productions 
consist principally of a variety of hazel and oak, none of which at- 
tain a large size. This growth, however, soon gives place to another, 
which continues to extend until a dark forest has taken the place of 
grass and flowers. 

Cultivation also contributes much to the destruction of prairies, 
by the introduction of grasses and plants essentially different from 
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the wild growth. The enclosures, likewise, arrest the fires, alluded 
to in the beginning of this paper, and thus prevent the annual de<- 
struction of shrubs, and the small sprouts of arborous plants. When 
these fires are prevented from sweeping over the surface of wet prai- 
ries, for several years, they are soon covered by a dense growth of 
alder, which eventually gives place to the vegetables named in the 
former paragraph. This change, however, does not take place, until 
the soil has changed its character, by the introduction of sand and 
gravel from the surrounding elevations. This is effected rapidly 
after the hills and table lands are cultivated ; for when the soil is 
broken, it is easily driven downwards by rains and running streams* 

Thus the immense natural meadow ; the residence of the beaver, 
the otter, and the water-rat; the place of grass and flowers, is re- 
duced, by natural causes, to a dense forest, furnishing timber, and 
other materials in agriculture, and the arts. The basin of the lake, 
over which the Indian paddled his bark canoe, is filled, and its place 
known no more, except to the philosopher, who can read in the 
rocks, the pebbles, the sand, and the trees, the records of the past. 
The watery sheet has given place to farms and villages, and the 
sound of the hammer, the axe, and the bell, is heard in the valley 
which once echoed with the shouts of the aboriginal, blended with 
the wild notes of the water-fowl. 

The streams which pass through these prairies, though often large, 
flow with but little current, in a very serpentine direction, through 
a dark alluvial soil which contains but few pebbles, and no large 
bowlders. In many instances, a large vegetable growth, similar to 
that found in the neighboring ponds, arises from the bottom of the 
stream. Their shores are more elevated than the surfaces of the 
adjacent marshes, or prairies, and hence they are thickly covered by 
trees of a superior growth. The stately white elms, so abundant 
along their immediate borders, contribute much to the formation of 
a beautiful landscape. Their trunks seem to be placed at regular 
distances from each other, while their long branches meet and coa- 
lesce so completely, that they form a most extensive natural arbor. 
Eariy in the spring, multitudes of squirrels resort to them, from the 
neighboring hills, in order to feast on the expanding buds. Before 
the country was thickly settled, and the beauties of nature defaced 
by the hand of art, herds of deer might often be seen feeding on 
the undergrowth of these bottoms. At this period but few logs 
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were feond upon the surface. Occasionally a large prostrate elm^ 
or sycamorei upon which a pheasant sat and thumped away the 
morning, pointed out the spot where the brawny squatter had 
feasted on wild honey, or labored to bring down a raccoon or a 
bear. 

Wild fruits, especially plumbs, grapes, black and red haws, and 
black-berries, are abundant along the edges of wet prairies. In 
many ptaces, in the vicinity of elevated lands, the ground is cover- 
ed, for miles, with strawberries, but whether they are indigenous, or 
introduced by the very early settlers, I am unprepared to say. The 
blossoms of the crab, also, frequently fill the air, in the early spring 
months, with the most delicious odors. It is from these, together 
with the various other blossoms and flowers, that the' wild bees 
chiefly obtain their honey. They usually store their sweets in the 
hollow limbs and trunks of the neighboring trees, where they some- 
times accumulate immense quantities. But the most delicious fruit 
which grows in wet prairies, is the cranberry. The collection of thb 
fruit furnishes occasion for pleasure parties of the young people, 
which are among the most agreeable of the rural diversions of the 
West.* 

Many of the wet prairies are more elevated than those already 
mentioned* They are, however, small, containing but few acres, 
and distant from streams of water. Still their formation appears to 
be the same, with those already described. When ditched, the 
peat, which they contain, becomes very dry during summer seasons. 
A farmer once called my attention to a small boggy or shaking prai- 
rie, which had been ditched two or three years previously ; but 
when the grass and small brush were set on fire, to prepare the 
ground for cultivation, the surface ignited, and continued to burn for 
the principal part of the summer. When the fire ceased, he found 
he had a bed of earthy ashes, from three to eight feet in thickness^ 
instead of the productive soil he anticipated. 

♦ We have condensed into a single sentence a page descriptive of these ezcai- 
sions.— Ed. 
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Art. IV. — Description of an Air Pump of a new construction^ 
which acts either as an Air Pump, or a Condenser ^ or as both ; 
enabling the operator to exhaust^ to condense^ to transfer a Gas 
from one cavity to another, or to pass it through a Liquid; by 
R. Hare, M. D., &c. &c. 

From the TraDsactions of the American Philosophical Society. 
This pump has one iron chamber^* one piston, and four valves. 
When in operation, it is always simultaneously exhausting and con- 
densing; and of course accomplishes as much in a given time, as 
two chambers of the usual construction, of the same calibre and 
stroke. A suction valve is placed at each end of a steel rod, which 
slides through the packing of the piston,t so as to be air tight, and 
to be pressed in opposite directions alternately. It is of such a 
length, that while it forces one valve, towards which the piston 
moves, against its seat, closing a corresponding aperture, it withdraws 
the other valve from its seat, and, consequently, opens the aperture 
with which this valve corresponds. Hence, with every reversal of 
the motion, the aperture previously opened will be shut, while that 
previously shut will be opened. Between the apertures thus alter- 
nately opened and shut, and the valve cock A, a communication is 
made by means of a forked leaden pipe, communicating with the 
valve cock at A, and with the apertures at B and C. The valve 
cock, by means of a gallows screw D, communicates, when desirable, 
with any receiver by another flexible leaden 'pipe P. 

Two other analogous and corresponding apertures E R, which 
communicate in like manner with a valve cock G, are furnished with 
two valves opening outwards. These, when not subjected to any 
pressure from within the chamber, are kept in their places by spiral 
springs. They act as valves of efflux, and, like the valves in other 
condensers, are opened by the pressure of the air condensed by the 
piston as it approac'hes them, and are shut by the springs when the 
piston moves in the opposite direction. It is well known, however, 

* The diameter of the chamber in the instrument represented in the fig:ure is 
three inches; the length is ten and a half inches, allowing a stroke of about eight 
inches, taking off the thickness of the piston. In order to render this instrument 
insusceptible of injury from mercury, it was constructed altogether of iron or cast 
steel. 

t This contrivance was suggested to me by an excellent pump with glass cham* 
bers, obtained many years ago from Pizii. In that pump a steel rod is made to 
open and shut one valve: in mine the same rod opens and shuts two valves. 

Vol. XXXIIL— No. 2. 81 
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that this mode of opening valves, if unassisted, always allows a small 
portion of condensed air to remain in that portion of the chamber 
and of the passage leading to the valve, which the piston cannot be 
made to occupy entirely. This disadvantage is diminished in the 
case of the valves which I am describing. A stem proceeding from 
each valve enters the chambers so far, as that the piston cannot 
finish the stroke without coming in contact with the stem, and mov- 
ing the valve sufficiently to allow the air to escape, without suffer- 
ing any resistance from the valve and its spring. 

The means by which the apertures of the suction valves commu- 
nicate with a valve cock A, and may be made to communicate with 
the receiver through the pipe P, have been explained. By like 
means the communication, existing between the apertures of the 
valves of efflux and a valve cock G, may be extended from this 
valve cock to any receiver. In fact, it is only necessary to vary the 
situation or number of the pipes, by which communications with the* 
chamber are effected, in order to cause the apparatus to perform 
the part of an air pump, a condenser, or both. When employed to 
transfer air, it would be more correctly designated as a forcing air 
pump, than as a condenser. 

The disk of brass in front of the pump, serves as an air pump 
plate, when connected with the pump by means of the pipe P, as 
represented in the drawing. It is supported on a hollow brass cylin- 
der, furnished with valve cocks as at K L, in order to allow various 
experiments to be performed by means of the tube in the axis, sur- 
mounted by a cup of copper. The tube being open at the lower 
end, the cup is accessible to an incandescent iron. The contrivance 
facilitates the exposure of substances to heat, either in vacuo, or in 
any gas. When boric acid and potassium are thus heated, boron is 
evolved. By means of a similar arrangement, heating chloride of 
calcium with potassium, I obtained a potassuret of calcium, which 
decomposed water and yielded a solution which was rendered milky 
by carbonic acid. 

When a glass globe of fifteen gallons is exhausted over this plate^ 
and filled with oxygen gas, phosphorus having been previously pla- 
ced in the copper cup, on heating the phosphorus, a combustion en- 
sues of transcendent splendor. 

For this and other experiments, the hollow cylinder, which sup- 
ports the air pump plate, may be screwed into a hole in a table and 
placed at any convenient distance from the air pump. With this 
view, there is a conical scriew cut upon the lower end of the cylinder. 
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• The mechanism by which the piston is moved, is too obvious to 
need description. There- is, however, a peculiarity in the construc- 
tion of the piston rod, which is of great utility. The rod is hollow, 
having been sufficiently reduced in diameter from a piece of gun 
barrel by the wire drawing process. The bore of this hollow rod 
is occupied by a solid rod, which extends from the metallic disk, at 
the farther end of the piston, to the rack. To the other disk, the 
hollow rod is fastened. The leather packing between the disks, 
being turned in the lathe so as to fit the calibre of the chamber ac- 
curately, is made more or less tight by the action of a screw just 
above the rack. Hence the pressure may be regulated without 
taking the pump apart, which is always troublesome, and at some 
periods impracticable within the time at command. 

With respect to the efficacy of this pump, satisfactory proof was 
given some time since, at the Franklin Institute, when it raised the 
mercury very near to the height of that in the Torricellian tube. 

Having been in possession for many years of an elegant air pump 
with glass chambers furnished by Pixii, we have been induced to 
give the preference to the new instrument, in all cases where a per- 
fect exhaustion has been desirable. 

Of the three valve cocks, one usually communicates with a gage ; 
since, instead of an instrument of that nature pennanently associated 
with the pump, and which is subjected to exhaustion by means of a 
lateral communication with the perforation leading to the cavity of 
the receiver, I employ a movable barometer gage, which is made to 
communicate with the receiver directly. The operator is thus ena- 
bled to observe the quantity of gas in the receiver, after the com- 
munication with the air pump is arrested by closing the valve cock 
through which it was established. An exemplification of this method 
of manipulating will be afiforded by the apparatus and eudiometrical 
process, described in another article.* 

• See Vol. xxxii. p. ?80, ofthis Journal. 
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Art. V. — Process for Nitric Ether ^ or Sweet Spirits ofNUrCj by 
means of an approved apparatus; by R. Hare^ M. D., &c. kc. 

From the Transactions of the American Philosophical Society. 

The reaction of nitric acid with alcohol is so difficult to regulate, 
in the ordinary mode of making nitric ether, in which the whole of 
the materials are mingled at the outset of the process, that I was in- 
duced, about twelve or fifteen years ago, to introduce an apparatus 
in which they were gradually added together within a glass bottle, 
by means of glass funnels with glass cocks. 



Subsequently I adopted the more simple apparatus represented in 
the accompanying figure. 

Providing a bottle with three tubulures, let one tubulure commu- 
nicate, by means of a recurved tube A, with another tube passing 
perpendicularly through an open-necked inverted receiver C, and 
entering a bottle surrounded with ice and salt, occupying a suitable 
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vessel B B. The cavity of the receiver should likewise be occupied 
hj a freezing mixture. 

Into each of the remaining tubulures let a glass tube be introdu- 
ced, ground or luted to fit air tight, and tapering so as to terminate 
in a capillary perforation near the bottom of the bottle. 

Through one of the tubes introduce as much alcohol as will cover 
the bottom of the bottle, and then, by means of the other tube, ia- 
troduce as much strong nitric acid as will cause an effervescence* 
Should the effervescence threaten to become explosive, the reaction 
may be checked by the further addition of alcohol, and when the 
reaction appears to decline too much, it may be re-excited by an 
additional quantity of acid. By these means, without applying heat, 
a quantity of nitric* ether will soon be condensed in the refrigerated 
bottle. To convert this ether into a liquid, fully equal to the offi- 
cinal sweet spirits of nitre, let it be mingled with seven parts of alco- 
hol and four of water. 

The colder the freezing mixture, the greater will be the product ; 
yet more or less may be obtained by refrigeration with cold water. 

It may be proper to mention, that at the bottom of the phial an 
aqueous acid liquor is deposited, upon which the ether swims, and 
from which it should be carefully separated. 



Art. VI. — On the Cause of the Collapse of a Reservoir while ap' 
parently subjected within to great Pressure from a Head of Wa- 
ter; by R. Hare, M. D., &lc. &lc. 

From the Transactions of the American Philosophical Society. 

In September, 1834, 1 was requested by Mr. Haydock, a respec- 
table and intelligent plumber of this city, to call at his shop in order 
to see a copper reservoir, which had collapsed while apparently sub- 
jected to internal pressure, arising from a communication with the 
mains proceeding from the public water-works. 

For the purpose of refrigerating the contents, the reservoir was 
placed in spring water, at the bottom of a well, so as to be at a small 
depth below the surface ; receiving the river water by one pipe, it 
was made to deliver it by another. 

The pressure of the water with which the city of Philadelphia is 
supplied, is known to be sufficient, when at its maximum, to com- 

* The proper appellation of this ether being unsettled, I adhere to that generally 
used. 
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maud the most elevated rodms in our dwetliog houses* Hence, had 
the reservoir been burst, it would not have excited surprise ; but the 
converse appeared inexplicable. The figure delineated below, will 
convey a correct idea of the reservoir as it appeared when I exam- 
ined it ; or subsequently, when a drawing of it was made at the 
Franklin Institute, to which it had been removed, at the instance of 
some of the members of that institution. 

A, is a pipe with a stop cock to allow 
the air to escape on first filling the reser- 
voir. B, a pipe by which a communica- 
tion with the mains of the public water- 
works was established. C, a pipe for de- 
livering the water. 

The height of the vessel was three feet ; 
greatest diameter eighteen inches, least 
diameter twelve inches. 

Some days had elapsed, during which I 
was unable to ofiTer any explanation of the 
phenomenon ; but having mentioned the 
occurrence to another highly respectable 
and intelligent plumber, Mr. Ewing, he 
alleged that facts no less surprising had 
fallen within the range of his experience. 

He had known an opening made in a leaden pipe at one time, to be 
closed at another, by some unaccountable inward pressure ; and, 
upon one occasion, a small fish to be caught in the fissure. 

It then occurred to me that the phenomenon of the collapse had 
been the consequence of circumstances the inverse of those which 
are known to take place in the water ram of Montgolfier, in which 
water, while flowing rapidly in a trunk, being stopped suddenly in 
front, is made to produce a jet rising above the level of the head to 
which the current arrested is indebted for existence. 

The momentum of the water which is in that case expended in a 
jet, must, in the case in which an arrestation takes place in the rear 
of a given portion of the stream, continue to propel that portion di- 
rectly forwards, causing an hiatus or vacuum between it and the 
valve or cock by which the stoppage has been effected. 

The inward pressure, or suction, arising from such a momentum, 
was demonstrated by Venturi ;* and has latterly been ingeniously 

* Nicholson's Journal, 4to series, Vol. ii. p. 1T3. 
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applied to the filling of syphons, and remoyal of back water from 
water wheels. 

In this view of the subject then, we find the rationale of the col->. 
lapse of the reservoir. 

The current through the main being arrested at a point nearer 
the head than that from which the pipe supplying the reservoir pro- 
ceeded, there was an hiatus produced within the main, and cavities 
therewith communicating, which caused the atmospheric pressure 
to be inadequately resisted, and consequently the reservoir, as one 
of those cavities, was crushed. No doubt the pressure of the spring 
water, in which the reservoir was situated, cooperated. At times 
our springs rise much nearer to the surface of the earth than at others. 

When steam is made to pass through a pipe into cold water, a 
succession of expansions and condensations ensue, producing much 
wise and mechanical jarring, Consequent to the alternate absorption 
and expulsion of the water. Agreeably to the rationale respecting 
the collapse of the reservoir, these efiects should be productive suc- 
cessively of an inward and an outward pressure upon the surfaces of 
the pipes employed. 

Some years ago, a pipe was submitted to me by Mr. Ewing, 
which, while situated as above described, bad been crushed by a 
force which seemed to have exceeded any which could, under any 
circumstances, be expected from the pressure of the atmosphere. 
Possibly an adhesion between the water and the metallic surface, 
may cooperate in the production of such results. 



Art. VII. — Sundry Improvements in Apparatus, or Manipulation; 
by R. Hare, M. D., &c. &;c. 

From the Transactions of the American Philosophical Society. 

Improved Cryophorus. 

T^to flasks, of which the necks have flanged orifices, are so secur- 
ed in a wooden frame, that by the pressure of screws S S, and gum- 
elastic disks, the orifices of a tube are made to form with them sev- 
erally, air tight junctures. The orifices of the tube are furnished 
with brass flanges, which correspond with those terminating the 
necks of the flasks. 

Midway between the junctures a female screw is soldered to the 
tube for the insertion of a valve cock V, by means of which, and a 
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flexible tube extending to an air pump, the flasks may be exhausted 
and then closed. A small quantity of water having been previously 
introduced into one of them, if, while the exhaustion is sustained,, 
the other flask be refrigerated by ice and salt, tha water will be 
frozen.* 



The intelligent chemist will perceive that this apparatus may be 
applied to the purpose of desiccation by placing the article to be 
dried in one receptacle, and quick lime, chloride of calcium, or con- 
centrated sulphuric acid in the other. The orifice of the receptacles 
may be made larger without inconvenience. Two large cylinders, 
for instance, may be used. 

I propose, as soon as I have leisure, to apply the principle illus- 
trated by this apparatus, to the distillation or desiccation of many 
substances which are liable to injury when exposed to heat or air* 
I conceive that there is, by means of analogous apparatus, a fruitful 
field for improvement in the arts. I conceive that it may be em- 
ployed in the preservation of meat, milk, fruit, vegetables, and the 
making of cheese ; also in pickling and preserving. 

* For the information of readers who may not be chemists, I subjoin the follow- 
ing explanation of the cause of the congelation of the water. 

So long as no condensation is effected, of the thin aqueous vapor, which, when 
water is present, must occupy the cavity of the instrument, that vapor prevents, by 
its pressure, or tension, the production of more vapor: but when by means of cold 
the vapor is condensed in one bulb, its evolution in the other, containing the water, 
being unimpeded, proceeds rapidly. Meanwhile, the water becomes colder, and 
finally freezes, from losing the caloric which the vaporization requires. 

According to Wollaston, one grain of water, converted into vapor, holds as 
much caloric as would, by its abstraction, reduce thirty one grains from 60® F. to 
* the freezing point ; and the caloric requisite to vaporize four grains more, if ab- 
stracted from the residual twenty seven grains, would convert them into ice. 
Vol. XXXIIL— No. 2. 32 
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Hydro-Pneumatic Cistern* 

. Fig. 1. In Silliman's Journal, Vol. xiv, p. 200, will be found an 
engraving and description of a pneumatic cistern, which I etoployed 
in the experimeutal illustrations of my lectures for more than ten 
years ; and which I should probably continue to use now, had not 
the command of water from the public works, put it into my power 
to dispense with the mechanism for keeping the water at a proper 
level. As I am now situated, any deficit of water is easily supplied 
from the pipes known here as the hydrant pipes, by which the city 
is supplied with water ; and any excess is carried off by a waste pipe. 
Many chemists designate as a pneumatic trough or tub, apparatus 
for the purposes to which that in question is applied. Neither of 
these names is, in my opinion, as applicable to the apparatus which 
1 have hitherto used, as that of cistern, to which I resorted ; and 
although the last term be less suitable to the apparatus which I am 
about to describe, yet I beg leave to adhere to it for want of a better 
appellation, 

A A, a water tight platform, surrounded by a wooden rin^ R R R R, 
rising above it about an inch and a half. B, C, D, three wells or 
cavities, each in the form of a hollow parallelopiped, with all of 
which the cavity bounded by the rim communicates, so that when 
supplied with water to the level of the waste pipe, this liquid fills 
the wells, and covers the platform to the depth of about three fourths 
of an inch. 

E, F, G, shelves, which severally move in grooves over the wells, 
so that they may be placed in the most convenient position. Under 
H is a waste pipe. At I is a hydrant pipe. K, a pipe for emptying 
the wells and casks, with all of which it may be made to communi- 
cate by cocks, when requisite. N, O, casks which act as gas hold- 
ers, each having a communication with the cistern at Q or y, for 
letting in water from that source ; the orifices being controlled by 
valves. By means of a pipe proceeding from its vertex, each gas 
bolder communicates with a pipe or cock, at S or s. 

To these gallows screws, flexible leaden pipes may be attached, 
for transferring gas either from one of the holders to a bell glass, or 
from a bell glass to one of the holders. When a communication is 
established between the cavities, either of these offices may be per- 
formed, accordingly as the pressure within the holder is made greater • 
or less than that of the atmosphere. It will be greater when the 
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yalve for the admission of water is opened, that for letting it out 
being shut : and less when these circumstances are reversed. 

Fig. 2* aflTords a view of the lower side of the sliding shelf, in the 
wood of which it will be seen that there are two excavationsi, con- 
verging into holes. This shelf is loaded with an ingot of lead at L^ 
to prevent it from floating in the water of the cistern. 

Culinary Paradox or Ebullition by Cold* 

This figure illustrates a new and instructive method of ejSecting 
ebullition by cold. 

The apparatus consists principally of a glass matrass, with a neck 
of about three feet in length, tapering to an orifice of about a quarter 
of an inch in diameter. The bulb is bulged inwards, in the part di- 
rectly opposite the neck, so as to create a cavity capable of holding 
any matter which it may be desirable 
to have situated therein. In addition 
to the matrass, a receptacle, holding a 
few pounds of mercury, is requisite. 
The bulb of the matrass being rather 
less than half full of water, and this 
being heated to ebullition, the orifice 
should be closed by the finger, defend- 
ed by a piece of gum-elastic, and de- 
pressed below the surface of the mer- 
cury; the whole being supported as 
represented in the figure. Under these 
circumstances, the mercury rises as the 
temperature of the water declines, in- 
dicating the consequent diminution of 
pressure within the bulb. Meanwhile, 
the decline of pressure lowering the 
boiling point of the water, the ebullition 
continues till the mercury rises in the 
neck nearly to the height of the mer- 
cury in the barometer. 

By introducing into the cup formed by the bulging of the bulb, 
cold water, alcohol, ether or ice, the refrigeration, the diminution of 




♦ For this figure see Vol. jiv, p, 300, of this JonrDal.— Ed. 
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pressure and the ebullition are all simultaneously accelerated, since 
these results are reciprocally dependent on each other. 

The advantage of this apparatus and method of operating, lies 
first in the certainty and facility with which the apparatus is secured 
against the access of the atmosphere ; and in the next place, in the 
index of the diminishing resistance, afforded by the rise of the mer- 
curial column. 



Akt. VIII. — Notice of Oriental Minerals. 
1. By Professor F. Hall. 2. By the Editor. 

1. By Prof. F. Hall. 

A NUMBER of years ago, I received a box of minerals which were 
collected in Greece and the neighboring countries. For the collec- 
tion and transmission of them I am indebted to my worthy friend, 
the late Rev. Pliny Fisk, American missionary to Palestine, who 
died at Beyroot, in Syria. The specimens were sent without 
names, but were all carefully numbered, and notice given, in most 
cases, of the places from which they were taken. The following 
remarks on them were prepared shortly after they came to hand, 
but, in the hurry of business, the paper was thrown aside, and never 
again came under my inspection, till a few days since. Thinking 
that the publication of it was due to the memory of the excellent 
donor, 1 take the liberty, sir, at this late period, to place it at your 



From Sardis. 

1. Milky quartz. A fine specimen — its aspect is slightly greasy* 

2. '^ From the ruins of a church at Sardis." Calcareous breccia, 
composed of white angular fragments of carbonate of lime, held 
together by a calcareo-argillaceous cement. 

3. Yellow quartz, or- citrine, picked up " between Sardis and 
Philadelphia." 

4. White granular marble — very beautiful, " from the palace in 
Sardis." 

5. Grayish colored, disintegrating carbonate of lime, " from the 
market." 

6. <' From the walls of an ancient church." Marble sucr^, an 
elegant specimen. 
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7. " From a Corinthian capital in a cbureh." Ghraaular lime- 
stone. 

From Pergamos. 

1. Marble, made of compact limestone. "Broken from a pillar 
in the amphitheatre." It bears some resemblance to the Potomac 
breccia, but contains seams and thin veins of a blood-red color, pro- 
duced, perhaps, by an oxide of iron ; nitric acid dissolves it, yielding 
a brisk effervescence. 

2. " Granite, taken from the walls of the same amphitheatre.'* 
The three ingredients which constitute granite, are all present, and 
well mixed, but strikingly different in color. The quartz is white, 
the feldspar a dull red, and the mica pitch black. 

3. " From a statue in a castle near Pergamos." A rich, snow- 
white granular marble. 

4. Granite, " from the castle wall." The feldspar is crystalline. 

5. " From a Corinthian pillar, three feet in diameter, in the castle 
at Pergamos." It looks like the best Carrara marble. 

6. Granite, similar to No. 2 — ^" a common rock between Haivali 
and Pergamos. 

From Smyrna, 

1. Chalk, "picked up in one of the streets." Of a light gray 
aspect, a little soapy to the touch — is acted on violently by the 
acids, answers all the purposes of chalk, has on one side a little 
oolite, the eggs of which are harder than chalk, and some of them 
are hollow. 

2. Jasper, of the finest quality; color red, fracture, when recently 
made, is resinous. 

3. Concreted carbonate of lime, " near Smyrna," color dusky 
gray. A cylindrical cavity runs through its centre, which, it is 
probable, was once filled with some ligneous substance, now decom- 
posed and absent. 

4. Stalactite, " from the same place" — of a loose texture, and 
having several short branches. 

5. " From the hill on which the castle stands near Smyrna." It 
is sienite. The feldspar is crystallized, and strongly resembles adu- 
laria. 

6. "From Mount Sipylus, between Magnesia and Smyrna." 
Shining argillite, yielding a strong argillaceous odor when breathed 
on. Its Qplor is bluish gray. 
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7. A beautiful specimen of calcareous spar, with argillite on iy^o 
of its opposite sides. It is white and very brilliant. 

8. Calcareous breccia, gray, porous, and containing angular frag- 
ments of argillite. " This," says the Rev. missionary, " is the 
common stone of Smyrna." 

9. " From Mount Sypibus (or Sysibus) between Carrabar (or 
Canabar) and Magnesia, about twenty five hours N. E. of Smyrna* 
We rode two hours at the foot of a high mountain, composed of 
this kind of stone." A dark gray limestone, with seams of white 
calcareous spar. 

From Ephesm. 

1. A fine specimen of the chmix carbonatee saccaroide of Haiiy, 
having a coarse grain, and somewhat of a pearly lustre. 

2. Arragonite, connected with gray, granular limestone. 

3. Common serpentine — color green, translucent at the edges* 

4. Arragonite ; it appears to have been a part of an ancient fluted 
column. 

5. "From an Armenian burying ground near JThyatira* The 
date of the stone from which it was broken, was 1199." It is a 
compact limestone of a gray color, containing white veins of the 
same substance. 

From Thyatira. 

1. " From a hill near Thyalira," Compact limestone — has a 
smooth fracture, a little conchoidal. 

2. " Near Thyatira." This is a singular product of the mineral 
kingdom. At first sight, I took it to be. compact garnet, but soon 
perceived that its fracture was dififerent from that of the garnet. It 
refused to give fire with steel. I applied to it nitric acid, and a 
copious effervescence occurred. Its color is a bright red, probably 
due to the oxide of manganese. In appearance, it resembles the 
Haddam manganesian garnet. It is, unquestionably, a carbonate of 
lime, and is partly surrounded by milky quartz. 

3. " From a mountain between Pergamos and Thyatira, composed 
wholly of this stone, at the foot of which we rode four or five hours 
in a rich valley." Siliceous limestone of a light gray color, and 
yielding sparks with the steel. 

4. " From an orchard of olive trees near Haivali." A white 
mass of calcareous matter, which seems to haVe been formed by art. 
It is, probably, an ancient cement. 

5. Sienite, chiefly hornblende, " from the Haivali college." 
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From Philadelphia, 

L ''From a wall near Philadelphia, which the people of the 
country say was built of men's bones. Some travellers are of the 
same opinion. Others think the stones of which it is constructed 
are petrifactions." Persons belonging to the civilized portion of the 
world will not long, it is to be hoped, reviain so ignorant of the mine- 
ral kingdom as to allow them to place confidence on such ill-founded 
and foolish assertions. The substance in question is, evidently, a 
calcareous concretion, and much of it stalactical. 

3. '' From a tomb at Antipas/' A specimen of coarse granular 
limestone. 

From Cyprus. 

1. A singular stone, part of a nodule, apparently rounded by 
water. The mass looks like uncrystallized hornblende, sprinkled 
here and there with small cuboidal crystals, having the lustre of me- 
tallic cobalt. 

From Samos. 

1. A good specimen of translucent arragonite of a whitish yellow 
color, in acicular crystals, radiating from three or four central points. 

2. Greasy quartz, in which are a few specks of silver-white mica. 

3. A mineral of a light green aspect, and very unctuous. It is a 
variety of talc. Its texture is fibrous, but the fibres are extremely 
minute, and crumble to pieces on being rubbed between the fingers. 

4. Granular limestone of a sky-blue color, connected with par- 
tially crystallized calcareous spar. 

5. LepidoHte, embracing thin layers of flesh-colored feldspar and 
a few half-formed crystals of the same substance. The lepidolite 
is pink-red, and composed of small scales. 

6. Chlorite, soft, green, sectile — three specimens. 

7. Fine grained siliceous sandstone, with minute veins of calca- 
reous spar. 

8. Quartz. Yields fire readily ; a part of it white, and a part red. 

9. Brown quartz, very compact and hard, differs little in appear- 
ance from the basanite. 

10. Light-gray mica-slate, containing small spheroidal particles 
of oolite. 
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1 1 . Disintegrating porphyry, comprising crystals of white feldspar, 
which crumble between the fingers — also rounded ma^es of the 
same substance. 

12. Granular limestone, hard, and susceptible of receiving a fine 
polish. 

13. Agaric mineral ? Acted on by several of the acids— has 
nearly the whiteness of chalk. 

14. A fragment of a beautiful red jasper. 

15. Concreted carbonate of lime, belonging to the stalactitic va«* 
riety, and broken, apparently, from the side of a stalactite. 

16. Granular limestone, of a gray color, covered on one side with 
perfect triangular pyramids of dog-tooth spar. 

17. Limpid quartz, with carbonate of lime. 

The box contained twenty four specimens besides these, from the 
same island. Most of them were decidedly carbonates of lime, of 
the different varieties. 

From Rhodes. 

1. Calcareous matter deposited on a shell. 

2. Reddish calcareous sandstone, evidently oolite, similar to the 
Portland building stone. 

From Malta. 

1. " Broken off from a column ten or twelve feet high, and in 
some places a foot in diameter." Manifestly part of an enormous 
stalactite. 

2. " St. Paul's cave, three miles from Velletta.'* Light gray 
compact limestone, holding shells in different states of decomposi- 
tion. It might perhaps be called indurated marl. 

3. " Near the centre of the island." Much like No 2, except 
that it is friable. It answers for chalk, leaving a distinct mark on 
wood. 

From Syra. 

1. Magnetic oxide of iron, black and red. This is a rich ore, 
and might if it exists in sufficient quantities, be worked with profit. 
I have seldom seen an iron ore, which attracted th& magnet more 
powerfully. 

2. An aggregate of mica and crystallized hornblende. 

3. Talcose slate, with a few particles of carbonate of lime. 
Vol. XXXIIL— No. 2. 33 
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4. This specimeo resembles semi-opal, bat is harder ; yields fire 
more freely and abundantly. It is of a cream-yellow color, and 
porous. 

5. Acicular hornblende, very beautiful; crystals irregularly ar- 
ranged ; some of them curved, and wearing a jet black aspect. 

6. ^^ From the ruins of a building belonging to the ancient capitol 
of Sira." Oolitic limestone of a reddish color. 

7. Talc, green, indurated and Siled with elegant flattened crys- 
tals of actynolite, very similar to those of the famous locality in 
Windham, Vt. 

8. Mica slate, red on one side, and white on the opposite ; a part 
of it resembles lepidolite. The whole is thickly sown with crystal- 
lized garnets, so much disintegrated that it is difficult to determine 
the number of their sides. 

9. Mica slate, composed chiefly of layers of quartz and mica, the 
latter singularly contorted and twisted in every imaginable manner. 

10. Magnetic oxide of iron, in small octohedral crystals, in chlorite. 

11. Marble, white and fresh, as when taken from the quarry. 
" Broken from the statue of a woman." 

From I^ypt. 

1. "Broken oflf from a rock near the pyramids. Some of the 
stones of which the pyramids are built are similar to this." Piso- 
lite, a specimen as large as a man's fist, composed of particles of a 
lenticular shape, varying in size from a small pea to that of a wal- 
nut. These lenses, made up of thin layers of carbonate of lime, are 
hollow, or filled with sand, colored yellow< 

2. " The common stone of the temple at Carnac, Thebes." A 
light gray, soft sandstone. 

3. " A sample of the sarcophagus in one of the tombs of the 
kings, Thebes." Sienite ; the feldspar is flesh-red, and the horn- 
blende brownish, inclining to black. 

4. A fragment of Pompey's pillar. " This specimen was given 
me by Capt. Skinner, of an English brig, who had been on the top 
of Pompey's pillar, and broke it off himself." Granite. The mica 
is black ; the quartz white, vitreous, and sparingly distributed ; the 
feldspar is red, and is the principal ingredient. 

5. Granite, sim^ilar to No. 4. <* Broken from the statue of Mem- 
non at the temple of Memnon in Gornon, Thebes. The body of 
this statue, below the arms, is twelve feet in diameter from side to 
side ; the arms four feet in diameter." . 
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6. " Found on the banks of the Nile, a little below Tentyra, 
more than four hundred miles from the sea." Several specimens. 
It is a curious substance. It has the appearance of having once 
been an organized body, but to what species it belonged I cannot 
describe. Its description would occupy too much space. The dif- 
ferent specimens are strikingly similar to each other in form, but 
unlike as to size. It gives fire reluctantly with steel, and is not 
acted on by the acids. 

7. '' From the mountains east of the Nil6, near Minie." Gray sili- 
ceous carbonate of lime. It has, at some period, apparently been 
operated on by heat. On one side it seems to have been partially 
fused. 

8* " From the temple of Carnac, Thebes." Jasper of an unusu- 
ally resinous lustre. It yields sparks as copiously as any flint. Its . 
color is red. 

9. '^ The common stone of the mountains of Gornon, where are the 
tombs of the kings." A light colored, fine grained carbonate of lime. 

10. Broken from a column in the Temple of the Sun at Balbec. 
Yellowish white granular limestone. 

2. By the Editor. 

Notice of Rocks, Minerals, fyc. — from the Rev. Mr. Robertson, 

Missionary in Greece. 

From the Island of Syra, 

I. Beautiful aggregate of crystals of black hornblende, red gar- 
net and epidote of a deep green ; two pieces. 

S. Quartz, tinged red and penetrated by crystals of epidote. 

3. Crystallized hornblende, well characterized. 

4. Crystallized actynolite, well characterized. 

5. Deep green compact epidote, with distinct crystals of horn- 
blende imbedded. 

6. Talcose slate, well characterized ; two pieces. 

From Dehs. 

7. Summit of Mount Cynthus. Fine grained granite; quartz 
red ; feldspar white ; mica black. 

8. Summit of Mount Cynthus. Granite with crystals of sphene. 

9. Gneiss, not well characterized. 

From Malta. 

10. St. Paul's bay. Yellow calc-spar. 

II. Catacombs of Malta. A beautiful soft tertiary limestone^ 
with shells. 
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From the bland ofMilo. 

12. A beautiful soft tertiary limestone, with Pectens. 

13. Obsidiao, good ; a pebble. 

14. Sandstone. 

From Santorini. 

15. White trachyte^ with specks of black mica ; strong marks 
of fusion. 

From Paros and Antiparos. 

16. Calc-spar, very good. 

From Eidxea. 
IT. Red jasper ; Qear Chalcis. 

18. Mass of quartz, with garnets ; near Chalcis. 

19. Compact deep green talc ; near Chalcis. 

20. Compact deep green epidote ; near Chalcis. 

21. Hornblende rock ; near Chalcis. 

From Athens. 

22. Red porphyry. 

23. Red calc-spar. 

24. Red compact limestone. Mars Hill. 

25. White saccharoid limestone. Parthenon. 

From Tenos. 

26. Compact deep green talc ; same as 19. 

27. Epidote, crystallized in quartz. 

28. Serpentine, golden yellow color, with dark spots, probably 
chromiferous iron. 

29. Mass of epidote, garnet and quartz. 

From Smyrna and Gulf of Smyrna. 

30. Calcareous deposit in distinct layers, two inches thick, like 
stalactite, nearly filling an ancient water pipe, made of baked earth 
resembling tiles : a portion of the pipe four inches long still remains 
attached to the deposit, and retains its form curved. 

31. Siliceous deposit in distinct layers; near Vourla. 
82. Compact limestone. Sahib Island. 

33. Dark porphyry. Sahib Island. 

34. Porous inflated lava. Sahib Island. 

35. Brittle lignite. Sedicui. 

From Elba. 

36. Granite ; feldspar white ; quartz gray ; mica black. Whole 
island said to be of the same rock. 

37. Granite, with garnets. 
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Art. IX. — Meteoric iron. 
I. In Texas. 

In Vol. viii. p. 218 of this Journal, is an account of the great 
mass of meteoric iron from the Red River, now in the cabinet of 
Yale College. Among almost forgotten files we find a letter, dated 
Sparta, Tennessee, Sept. 15, and another, dated Oct, 17, 1829, 
from Robert Cox, to the editor, containing the following statements* 

A gentleman returned from a five years' absence in the prov- 
ince of Texas, during which time be had been frequently with tho 
Camanche Indians, and a small party of them conducted him to a 
mass of metal lying on the bank of a creek. Its length was four 
feet, and it was about one foot square [at the end.] It required six 
pf the Indians to raise it on end. A piece weighing two ounces 
was cut off by a tomahawk. It possessed great hardness and tena<» 
city, and when hammered (in the cold) shewed great malleability, 
being easily beaten out very thin without cracking or scaling, Th^ 
color was stated to be between that of gold and silver. Its lustrf 
was remarkable, and could not be tarnished by any thing that wag 
done to it, even by the application of heat. The large mass of 
metal seemed to defy every attempt to make an impression on it| 
except under the hammer, when it became pliable and soft. From 
the acquaintance which we have with the large mass alluded to 
above, we cannot doubt that the piece described in Mr. Cox's lel^ 
ters is nickeliferous meteoric iron. Those that saw the piece were 
disposed to make it out to be gold, and probably saw a yellow tint 
quite as strongly as it existed, if indeed it existed at all, for the mal- 
leable iron which we have from the same region is like that of Sibe- 
ria, of a remarkable pure grayish white, with a high degree of lustre. 

We have recently seen a gentleman, who stated that he knew of 
several large pieces of malleable iron in Texas, and we hope to ob* 
tain some more precise information concerning them. 

2. Meteoric Iron in France. 

The late Col. George Gibbs brought to this country some pieces 
of meteoric iron which he detached from a large mass lying on tb^ 
mountains of Auvergne in France, and a notice of it was published 
in Dr. Bruce's Journal of Mineralogy, in connexion with one of the 
Louisiana iron. 
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The followiog extract is taken from a letter addressed to the edi- 
tor by Mr. Wm. C. Woodbridge, the well known geographer, and 
dated Paris, Aug. 29, 1829. 

*^ In passing through Bonn, upon the Rhine, I visited Professor 
Noeggeratti, a distinguished mineralogist of that university. He 
Bpoke with great interest of our efforts in reference to mineralogy, 
and especially of the American Journal. He observed to me that, 
singular as it was, he had received through that Journal the first ac- 
count of an interesting fact in his o^n neighborhood. 

" He had heard many years since of a large mass of iron lying on 
one of the mountains termed * the Seven Mountains,' in this vicin- 
ity, but which was supposed to be a remnant of an old furnace. He 
designed to examine it, but delayed from time to time, and at length 
heard that a foreign officer had been there and taken away a large 
portion. He thought little more of it, until some time after, when 
be saw in the American Journal of Science, Col. Gibbs' account of 
his discovery of a mass of meteoric iron on this very spot. He im- 
mediately went to examine the fact : he found that the mass had 
been cut up and put into the forge, but the smiths not having skill to 
work it, it was again thrown aside, and lay buried under a heap of 
scoria. Prof. N., after some search, discovered a very large quan- 
tity of this iron, and verified the existence of nickel, and the truth 
of the account which the American Journal* had been the medium 
of announcing to the world, of one of the largest masses of meteoric 
iron yet discovered." 



Abt. X. — On Natural Magic; in a letter to the Editor. 

The theory of accidental colors, so ingeniously developed by the 
successive labors of Scherffer, Epinus and Sir David Brewster, has 
been alluded to by the latter, in his treatise on natural magic, as 
probably adequate to account in some instances for spectral illusions, 
but for such only, in his opinion, it would seem, as may occur in 
fiiU day light. Observation, however, has assured the writer, that 
appearances of this kind are not so peculiar to the strong light of 
day, nor so rare as seems to have been supposed. 

The retina of the eye] by the action of light upon it, has its sen- 
sibility weakened, which it will again recover completely, in the ab- 

• We are incUned to think that the account here referred to, must haye been 
that originally published in Dr. Bmce's Journal. 
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sence, or partially by the mitigatioD^ of this action. * When therefore 
one keeps his eyes for a time directed to a portion of black surface 
surrounded by white, the sensibility of all that part of the retina on 
which the white surface throws its light, is weakened in a much 
higher degree than that which is occupied by the ima|;e of the black 
portion. Then on turning off the eyes to a quarter from which 
light comes nearly uniform, the effect on this now most sensitive 
portion, is contrasted with the slighter efiect produced on the 8ur« 
rounding parts, and there appears to the observer, as it were, an 
image of light, in shape and size like the portion of black surface 
before viewed. 

Now the relative amount of light reflected from white and from 
adjacent dark surfaces, is probably the same, whether the incident 
light be feeble or strong, and consequently the relative strength of 
their respective impressions on the retina is also the same. And in- 
deed the eye, especially if it has been for some time previously in 
the dark, seems to be not less sensible to this difference of impres- 
sion in a twilight than at noonday, provided the darkness be not too 
great, so as to render all objects nearly alike obscure. But how- 
ever this may be, the appearance of ocular spectra in such fainter 
light, is favored by the fact that the attention does not then, owing 
to the partial obscurity in which the substantial objects before us lie, 
so readily and so almost unavoidably 6x itself upon them, which 
if it should do, any image that may reinain impressed on the retina 
is not regarded, for the mind it seems cannot attend to two things at 
the same time. Another reason why such phenomena are so sel*- 
dom noticed by individuals who do not purposely take the prelimi- 
nary steps necessary to produce them, is that the eye is usually a 
restless organ, rarely dwelling upon the same part of an object for 
more than a few minutes at a time. The design and effect of this is, 
on a compensating principle, to prevent the formation of any impres- 
sions of such a character as to be inconveniently permanent or embar- 
rassing to our vision. This propensity to wander is, however, some- 
times overcome, and the occasions when this may happen are various. 

A day or two since, listening to a public speaker at such a dis- 
tance, that, to catch his words I found it necessary continually to 
watch his lips, I at length cast a look towards the expanse of white 
ceiling beyond him, and saw a white picture clearly representing 
him, wherever I turned my eyes. The propensity before adverted 
to, is more commonly subdued involuntarily by grief, as for the de- 
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eease of a friend. If in consequence, by the accidental presence 
before the eye of a proper object, or a suitable combination of light 
and shade, a spectral appearance is then produced, (it being sup- 
posed now partially dark), a superstitious person might very readily 
be led, with a little aid from imagination, particularly as the idea of 
his departed friend is now uppermost in his memory, to believe 
Strenuously that he had seen the ghost of the deceased. The child 
who goes alone at dusk is prone to watch any black object, espe- 
cially if it is made conspicuous by a prevailing whiteness of the ob- 
jects about or beyond it. We can easily see how, on his looking 
round, his young imagination may, and not without a cause, be star« 
tied into a troublesome activity. 

The writer well remembers with what sensations he has in child- 
hood watched the spectres that on moonlight nights used to haunt 
the black garments hanging upon the white wall of his apartment. 
Any one may observe such phenomena very favorably on waking at 
dawn, by fixing the eyes for a 'Considerable time (one minute or 
even less will suffice for an experiment) steadily upon a dark cd- 
ored object projected or situated on a white or whitish ground, and 
then looking off towards the white ground, when directly he will 
perceive a white representation of the object he has been viewing, 
either upon tlie white ground, or between it and himself, according 
to his fancy. One can make it, when it is of a middling brightness, 
disappear and agaiif reappear, by simply giving his attention fcMr a 
moment to something beyond, and then again to the image. If the 
eye has been kept constantly upon the same point of the dark ob- 
ject previously viewed, the white image of the latter will be a dis- 
tinct and faithful representation. Otherwise it will be varied, and 
might by a startled imagination be easily conjured into the most 
frightful shapes. If a person is at twilight travelling towards a hiH 
(or even a level space) covered with snow, and steadily watches 
Itnother person in a dark dress, advancing a short distance before 
him, whose figure is projected towards the snow, he sees on looking 
aside, a white spectre in human shape. It will in some instances 
appear to be roving, the observer all the time thinking that he fol- 
lows it with his eyes, while in fact it depends for its motion upoii 
this same movement of the eyes. Should it, before it fades into 
obscurity, arrive before some dark retreat, it there vanishes, for its 
appearance depends upon the light coming from objects beyond it. 
A result similar to those already described, might surprise a person 
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who looks up, after having for some time gazed down upon the path 
he is walking in, the black soil of which is strongly contrasted with 
the bleached grass on either side. 

Whoever will attentively watch the operation of this principle, in 
experiments which he can make almost any where and with very 
little trouble, will, we think, be abundantly satisfied that it must 
have acted no inconsiderable part, in keeping alive those supersti- 
tious impressions which in former ages have been so generally prev- 
alent, and that it is the talisman which raises some at least of the 
apparitions that are occasionally alarming the young and the super- 
stitious, at the present day. 

S. Q. ?• 

New Haven, March 8, 1837. 



Art. XI. — Meteorological Sketches, 
(Continued from p. 65.) 

Of Deserts, 

Tfii: atmosphere is capable of absorbing aqueous vapor in pro- 
portion to its temperature, and as a current of air in passing from a 
colder to a warmer region necessarily increases in temperature, it ^ 
thus acquires an increasing capacity for moisture, which tends to 
prevent the formation of clouds and rain. This condition pertains 
not only to currents which descend from high mountains and sweep 
over elevated plains, but Js peculiar to a certain section or portion 
of the great natural circuits of wind which are found in various re- 
gions, on both sides of the equator. The necessary consequence, is 
a scarcity of rain in this portion of the aeifial current, or in those 
places where the winds from the temperate or extra-tropical latitudes 
are found blowing towards the equator, either uniformly, or for reg- 
ular and determinate periods. We perceive here the principal cause 
of those arid deserts, comprising almost every variety of geological 
formation, which occupy so large a space in the otherwise most fruit* 
ful latitudes. 

On examining the map of the world, it may be seen that this ab- 
sence of rain is found chiefly in countries lying between the 18th 
atid 32d parallels of latitude, and situated upon the eastern side of 
the great oceans or of the great circuits of wind which are found to 

Vol. XXXIIL— No. 2. 34 
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prevail in the temperate and lower latitudes. On the western Aam» 
of the Atlantic, in North and South America, where the aerial car* 
rent is passing from the equator towards the higher latitudes, we find 
on the other hand that there are adequate supplies of rain. The 
same is generally true of the western shores and islands of the Pa« 
ci6c ocean ; and the westerly monsoons being of this latter charactefi 
generally afford copious rains, while the easterly monsoons, or regular 
trade winds, which incline towards the equator, are equally remarks 
able for their dryness, at least within the latitudes above mentioned. 
In the atmospheric basin of the North Atlantic, we have the most 
striicing exhibition of this effect in the great African desert of Sa* 
hara. Continuing our survey eastwardly under the same parallels, 
we find also the great deserts of Lybia, Egypt and Arabia, which 
for the most part are subject to the same course of general wrads, 
the blighting effects of which fully exemplify the position which is 
here assumed. In the atmospheric basin of the South Atlantic, we 
find also, in South Africa, an arid region, extending across the same 
parallels of latitude, where a southerly wind is found to prevail, 
which in its progress towards the equator, becomes merged in the 
southeast trade-winds. The same effects are produced on the east- 
ern shores of the Pacific ocean, where, upon the coasts of Chili, 
Bolivia and Peru, we have a like section of the general winds, 
which, notwithstanding the near proximity of the Andes, causes the 
desert of Atacama, and a remarkable absence of rain on other parts 
of the same coast. The same general effect is produced by the 
corresponding winds which prevail upon the western coast of North 
America, where, owing to the peculiar direction of the sea-coast and 
mountain ranges, the arid influence is extended, as in some parts of 
Asia, far into the temperate latitudes. The phenomena attending 
the general winds in the basin of the Indian ocean, and New Hol- 
land, are of the same character. It seems to follow, that the gene- 
ral sterility, or periodical drought of the regions referred to, is not 
to be ascribed to the peculiar constitution or composition of the nat- 
ural surface, or to excessive heat, but must be attributed to the pe- 
culiar course and the consequent hygrometric condition of the gen- 
eral winds which there prevail. 

Of the Variations of the Barometer* 

The fluctuations in the height of the mercurial column have long 
excited attention, and the proximate causes of these changes are 
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deisoied^ bj kte Eoropeati writers, to be as yet unknown* These 
fluctuations of the barometer appear to differ in their character and 
origin, and may be classed under the following heads. 

L The regular semi'diumal oscillation^ which in the tropidhl lat» 
itudei is at its mamnum from 9 to 10 A. ikf., and at its minimum 
^out 8 P. M* In the temperate latitudes, the effect appears to be 
Aetrly the same ; but Professor Forbes has shown that in very high 
.latitudes the effect is reversed, the minimum being at 10 and the 
maximum at 3 o'clock. This oscillation appears to indicate a sys- 
tem of atmospheric tides, resulting from the rotation of the earth 
and its relations to the sdar system. 

II. The more striking and irregular variations which attend the 
presence and passage of storms of wind, especially in the higher 
latitisdes. This class of fluctuations is believed to admit of an easy 
and satisfactory explanation. 

It appears from a careful examination of the phenomena of hur- 
ricanes and storms, as they occur in various regions, that the great- 
est depression of the barometer is found within the body of the 
atorm,— that this depression constantly accompanies the storm during 
its progress from one region to another, notwithstanding the tenden- 
ey of the air to move from all sides towards the point of least pres- 
sure,— ^nd that the wind in these storms is found to blow ma lat- 
eral or circuitous direction, around the point of greatest depression, 
which is near the geographical center of the storm. Now when 
these facts are considered, it becomes evident that the centrifugal 
action of the air in this powerful rotative movement, effectually op- 
poses the gravitating tendency towards the point of least pressure, 
and thus maintains, mechanically, the constant rarefaction which 
causes the depression of the mercury under the storm. Were it 
possible to produce a movement of the wind from all sides of a 
storm, in the direction of its center, the depression of the barom- 
eter would at once be terminated, and an accumulated pressure 
would immediately take place. 

A demonstrative proof of our position is also found in the barome- 
trical depression which is so constantly exhibited in the permanent 
atmospheric eddy at Cape Horn and the Strait of Magalhaens, which 
is caused by the westerly winds that press upon the Cape and are 
disgorged into the Southern ocean around the southern termination 
cf the Andes. Capt. P. P. King, who surveyed this region and 
who was furnished with the best instruments, adjusted to the standard 
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of the Royal Observatory, informs us that the mean height of the 
barometer was about 29.50 inches ; and a register of the observations 
for seven months from February to August, inclusive, at the observ- 
atory at Port Famine, in the Strait, shows a mean of 29.43 inches. 
This result is confirmed by the observations of other officers ; and 
may serve, also, to show the error of Mr. Daniell's position, that 
the mean pressure of the atmosphere during the year, at the level 
of the sea, is every where the same. 

III. The constant or periodical accumulation of atmospheric 
pressure, which arises from natural obstacles^ opposed to the course 
of the general or trade winds; and the corresponding depression 
of the barometer, which results from the retardation of such tvinds 
by like obstacles or by an unnatural and forced route, in their pro' 
gress towards the point of observation. 

The most remarkable variations of this character are found under 
the eastern and western monsoons, in Asia and the Indian and Pa- 
cific oceans. The N. E. monsoon or regular trade wind, obstructed 
in its natural course of deflection from the tropical to the temperate 
latitudes, by the great Asiatic elevations, is forced to continue a 
sluggish course across the equator, into the N. W* monsoon. The 
effect of this resistance in raising the barometer is such, that at Can- 
ton, in China, the mean height of the barometer during four months 
of the N. E. monsoon, for a period of seven years, has been found to 
be 30.20 inches. The mean height during four months of the S. W* 
monsoon, owing probably to the tardy passage of the S. E. trade 
from which it is derived, in its unnatural course across the equator, 
being, for the same period, only 29.86 inches. 

IV. The oscillation of an extensive region of atmosphere in the 
higher or temperate latitudes, causing a rise of the barometer of some 
days or even weeks continuance ; and a corresponding depression 
for like periods at other seasons. These extensive oscillations may, 
perhaps, be referred to the alternately predominating influence of 
gravitation toward the poles, and the counter force of the centrifugal 
action of the earth's rotation towards the equator, aided probably, 
by some of the other causes to which allusion has been made. 

Although storms of wind, from the manner of their development, 
usually produce rain in some portion of the area which they occupy, 
yet the fall of the barometer, being chiefly dependent on mechanical 
causes, has no necessary connection with the fall of rain. It appears 
from the observations of the Marquis Poleni, that in one thousand one 
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bandred and seventy five instances of the fall of rain the barometer 
sank only seven hundred and fifty eight times, being six hundred 
and forty five to one thousand. In the United States the most co^ 
pious rains not unfrequently occur during an unusual elevaUon ot 
the barometer. R. 



Art. XII. — Seventh Meeting of the British Association for the 
Advancement of Science — ^Liverpool, Saturday, Sept. 9* 

The report of the doings of this meeting, (appropriately called by 
one of the speakers her majesty's parliament of science,) with a con^ 
densed abstract of most of the papers, fills fifty six pages of the Lon*' 
don Athenaeum, equivalent to about three hundred of this Journal. 
When the papers, or so many of them as may be thought worthy of 
that honor, shall be printed in full, it is easy to see that they will 
occupy a large volume, which, should the Associatbn be fully main- 
tained, will continue to form an annual contribution, of no small value, 
to science and the arts, several volumes of which have already ap* 
peared. 

It is impossible, consistently with our limits, and with the obliga- 
tions due to many persons and subjects, to do any thing more than 
cite from the printed reports of the Athenaeum and of the Liverpool 
Standard and Mercury and other British papers received firom valued 
friends abroad, some leading facts presented in the form of excerpts, 
and it may be with little connexion. In doing this we shall be obli- 
ged to pass over entire subjects, and which very possibly may be^ in 
particular cases, more important, at least in the view of some of our 
readers, than those which we select. 

The meeting was fully attended ; many distinguished men were 
there, although others whose names we have been accustomed to 
see on these occasions were absent. 

Magnets. — ^Mr. Cunningham, to try the efficacy of cast iron in 
forming magnets, '^got three small castings made' of the horse-shoe 
form, each weighing seven ounces ; on touching these with a small 
compound magnet in the usual manner, he was very agreeably sur- 
prised to find them absorb and retain the magnetic influence in a 
degree superior to any steel ones he had ever previously constructed; 
and stated, that he had no doubt that they would be further improir- 
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•d if bettten red hot and very slowly cooled, which would mske tbti 
meul softer, tad the grab more uotform, tod they might afterwMib 
be hardened at the poles to produce the niaximoin effect. He con-* 
itidered this result of nmch imporunce, i» it will enable os to oobf* 
stmet compound magnets for magneto-electrical machines ^b great 
facility, and at a very trifling expense, as any number can be cast 
from one timber pattern.'' 

^^ Mr. Holden said, that he had bestowed much time and attention 
on the coostnictioD of magnets* He preferred steel tempered Mud, 
or to spring temper, and was on the whole, inclined to doubt the 
value of the material proposed. He knew that cast iron was capa- 
ble of receiving strongly the magnetic influence, and bars of Cast 
iron, as long as they retained their upright position, were found to 
possess poiarity in a very high degree ; but he doubted whether, if 
they were removed from their upright positions, they would long 
retain their polarity to any considerable extent." 

** Mr* Snow Harris obwrved, that from many trials and much ex* 
perience, he was* Convinced that hardened steel wire, just as it is to 
be bad in the shops, without any further working it, or putting it 
into the fire, or altering its temper, was the best material, for con* 
structing small needles, intended to retain their niagnetism perma* 
nently ; and this latter consideration was of the utmost consequence 
when ooostructing needles for pbilosopbk^ research, as, for instance^ 
Upon the magnetic intensity at various places, since the slightest 
alteration of power, in that case, would most materially and injuri* 
ously affect the rescdt/' 

Mr. Scoresby preferred evenly tempered steel such as watch 
springs or ladies' busks. 

Prof. Henry had tried cast iron and found it did not retain its 
magnetic power. 

TYife^.*— ''< By a fortunate circumstance, the preservation of a reg- 
ister of the tides, kept for a short time during the 13th century, at 
London Bridge, by an abbot of St. Albans, John Wallingford, and 
which register had been preserved in the British Museum, it had 
had been clearly shown that the establishment for the port of London 
varied since that time by a quantity extending to between two and 
three houi^ : the catise of this could be as yet merely conjectured." 

Iron. — On the we of Anihmcite coal by the combination of 
heaied air to the ptrpote ofitnehing iron ore* — ^^ The reduction of 
the qnanctty of fuel expended to less than a third of that before r#» 
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quired of the bituinioous kinds for the productbii of one ton of pig 
iron, the increase of froin forty to fifty per cent, upon the formei^ 
make by this process, and the increased strength of the metal, when 
compared with that before obtained by him from the natiTO ores of 
the South Welsh basin, with the use of the coke of the bitumioooB 
veins and odd blast, were the leading points of the paper. Mr. 
Crane dwelt on the abundance of this Tariety of fuel, of which there 
are large deposits in Wales, Scotland, Ireland, Sardinia, France, 
Transylvania, and particularly America/' 

On the CrjfstalUzation of MetaU by Gakanic liijl»enee.*-— The 
Secretary then read a paper, by Mn Golding Bird, <on the cry** 
taliization of metals by galvanic influence.' To this departmeaC 
of knowledge popular attention has been peculiarly attracted by 
the well known experiments of Mr. Crosse, detailed at the last 
meeting of the British Association at Bristol; and it is in eoiif- 
nexion with this gentleman's experiment that the present paper is 
more particularly interesting. It has long been a matter of extreme 
interest and importance to connect those changes constantly going 
on in the physical world with those which are observed in the laborar 
tory of the chemist ; to compare the researches of the experimental 
philosopher with the e£fects every where produced in the vast am^ 
phitheatre of nature. With this view the experiments about to be 
detailed were undertaken. Philosophers have long been accustomed 
to attribute the formation and crystallization of metals in minend 
veins to voltaic action, but this could be regarded as little eke than 
a matter bf assumption until some experiments actually suppcMrted 
this point of view. To M. Becquerel we are mainly indebted for 
the knowledge of the power of a single galvanic circle in producing 
powerful voltaic decompositions, whilst to our own countryman. Dr. 
Faraday, we owe that roost important piece of information, that 
poles, or attracting surfaces, are by no means requisite to the crys- 
tallization of a metal, and that all that is necessary for the reduction 
of a metal from a salt or oxide is the mere passage of a voltaic cur- 
rent. That this current may be of the weakest intensity has been 
shown by Dr. Bird in an essay lately read before the Royal Society 
of London. The apparatus contrived by Mr. Bird was very simple, 
consisting of an external cylinder of glass, capable of holding about 
half a pint of fluid, filled with a solution of common salt, (chloride 
of sodium ;) into the contents of this cylinder was plunged a second 
and smaller cylinder, fumbhed at its lower extremity with a plug of 
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sulphate of lime : this second glass cylinder was filled with a solution 
of sulphate of copper ; into the latter a plate of copper, furnished 
with a conducting wire, was immersed, wbikt into the solution of salt 
a plate of zinCi also fumbbed with its conducting wire, was plunged. 
Under these circumstanceSi a current of electricity is developed, the 
plate of zinc becoming positive, and the plate of copper negative, 
^ although the intentiiy of the current could be scarcely supposed 
sufficient to the production of chemical action. Mr. Bird has bow- 
ever shown, that when the connecting wires of the two plates of tbb 
elementary battery were immersed in a saline solution of a compound 
salt, the most important physical and chemical changes were produ- 
ced ; and that if, instead of immersing these wires in fluids, they are 
twisted together, so as to insure metallic connexion, it will be found 
that the electric current developed will produce most interesdng and 
unexpected effects on the metallic solution present in the smaller; 
for although, it might be anticipated that the copper would be redu- 
ced, yet we should expect that this reduction would be most obvious 
at the surface of the negative electrode, wbich^ however, Mr. Bird 
has shown not to be the case ; for on examining the plug of sulphate 
of lime, (plaster of Paris,) closing the smaller cylinder, and separa- 
ting the solution of sulphate of copper from the brine, it was found 
that beautiful and hard crystals of metallic copper were deposited in 
it, not in a confused manner, but in veins (Nrecisely resembling those 
met with in mines, of which, however, it is scarcely necessary to 
observe they presented but a miniature resemblance. From this, it 
appeared, that the mere pa$$age of an ekctric current , independent 
of the presence of poles, was sufficient to effect metallic reductions, 
supporting in a satisfactory manner, the experiments of Dr. Faraday 
on this subject. The metallic crystals thus obtained were very hard 
and brilliant, resembling in a striking manner those produced in the 
vast theatre of nature, indeed, some specimens exhibited by Mr. 
Bird, obtained by the aid of bis miniature apparatus, precisely, and, 
indeed, so closely resembled the most perfect forms of native and 
ruby copper ore, that they would probably defy the most expert 
mineralogist to discover their true origin. These effects were, more- 
over, by no means oonfined to salts of copper ; for, when solutions 
of antimony, lead, tin, zinc, bismuth, silver, or other metals, were 
placed in the inner vessels, instead of a solution of copper, the met- 
als were, in every case, reduced, partly on the plate of copper which 
served for the niegative electrode, but chiefly in crystals imbedded 
in the mass of plaster of Paris closing the inner cylinder. 
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Other experiments, bearing upon this subject, were also detailed, 
which it is unnecessary to mention. They with those already noti- 
ced, were considered interesting in explaining the cause of the de- 
positions of metals in veins; for, as the magnetic theory of Arago, Am- 
pere, and others, requires that free currents of electric matter should 
be perpetually circulating around our earth in a direction at right 
angles to the magnetic meridian, so these currents, instead of merely 
causing the evolution of magnetic phenomena, are shown to be suf- 
ficient to produce most important chemical changes, causing, by 
their passage through masses of clay or earthy matter, the reductioo 
and crystallization of the metals diiSused through them in solution. 
To one circumstance, Air. Bird particularly called the attention of 
the meeting, viz. the danger of considering the chemical changes 
produced in the bowels of the earth as in the first place depending 
upon metallic veins themselves ; for, although it was evident that by 
the action of heat upon them, thermo-electric currents may be, and 
no doubt are, developed, yet we must regard the first physical cause 
which induced the deposition and formation of these very veins ; 
and this cause, it is evident, can be none other than, in the first in- 
stance, chemical action. Upon this point, Mr. Bird's experiments, 
in conjunction with those of Dr. Faraday and M. De la Rive, are 
certainly interesting, as throwing light upon that most obscure of 
subjects, the formation of metallic veins in the bowels of the earth. 

A valuable part of this communication appeared to us to be, that 
in which Mr. Bird suggested that the silification of wood is an elec- 
trical phenomenon. He has undertaken experiments to test this 
theory, and we are happy that so interesting a subject of inquiry 
should be in such competent hands. 

Sediment. — ^The proportion of insoluble matter contained in the 
Mersey, amounts to twenty cubic inches in the flood, and thirty three 
inches in the ebb, in each cubic yard of water ; evincing a prepon- 
derance of one in eight in the matter of the ebb, or 48.065 cubic 
yards of silt, &c. which is detained by the banks outside the Rock 
Narrows each tide, with the exception of what the succeeding ebb 
disturbs, at the exhausted stage of the former ebb. Thus, the 
ebb of to-day ranges over sixty four square miles, and the next 
ebb over forty four square miles, reducing by one third the first 
day's layer, that being the relative proportion of silt held in so* 
luuon, and deposited over the outer area, at the northern margin 
of which the cross set of the Iri^h Channel ebbs, limits the deposit 

Vol. XXXIII.— No. 2. 35 



Digitized by 



Google 



270 Briiish Assodatian for the Adpaneenuni of Science. 

by sweeping into broad water what may extend so far. Now the 
excess of silt, on the seven hundred and thirty refluxes of tide that 
occur in a year, amounts to thirty five millions eighty seven thousand 
four hundred and fifty cubic yards, capable of spreading a layer, if 
equally disseminated, of twenty one inches thick over the first tide 
area ; one third however is disturbed, and carried over the second 
tide area ; or there is an uniform increase of the banks, and decrease 
of water in the channels of the estuary of the Mersey, amounting to 
seven inches per annum. This deposition of matter is however very 
unequal, some parts of the coast and of the banks receiving great ac- 
cumulation, white others are often taken away. At the quarantine 
ground, the bed of the river shoaled up twenty two feet in eight 
years, and then eleven feet in two years, over a space of half a mile 
long by one quarter of a mile wide, and yet this was swept away in 
eighteen months. Captain Denham bad been examining the port 
of Liverpool for fourteen years, and he infers from his observations, 
that a time will arrive when no access to this port could exist, unless 
man set bounds by his ingenuity, to the operation of tidal action. 
He made a number of local observations, which showed the diligence 
he had exercised in both planning and executing whatever he con* 
ceived might benefit this most important port ; and he finished by an 
explanation of his principle of a constant sea level, which he had 
ascertained to be at three hours before, or three hours after higb 
water, and by exhibiting the instrument which he had employed in 
drawing up water from difierent depths. 

Fossil Plants. — ^The President called on the Rev. Mr. Yates, 
who exliibited to the section some interesting remains of fossil veg- 
etables found in the new red sandstone of Worcestershire. He men- 
tioned the discovery of similar remains in the same formation in 
other parts of England, as at Coventry, where trunks of trees, of a 
considerable size had been found ; and stated that in the Royal In- 
stitution of Liverpool is preserved a fossil trunk found in excavating 
Prince's Dock. The specimens laid before the section were from 
two quarries between Worcester and Ludlow, one in the parish of 
Stanford, and the other in Ombersiey ; the former being where the 
new red sandstone joins the Silurian rocks. In this quarry the stone 
is rather greenish, like coal sandstone, and not unlike the Keuper 
of the Germans ; but it may be traced in a line about ten miles, into 
sandstone of the usual red color. In the second quarry branches of 
trees have been discovered, and trunks partly converted into coal : 
each trunk seems imbedded in a cylindrical mass of ferruginous 
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matter. Tlirougli this quarry, a trap dyke passes, altering the rocks 
on each side. A specimen of the metamorphic rock encrusted by 
chabasie was exhibited. The general appearance of the quarry led 
Mr. Yates to the conclusion that there had been a deposit formed 
by a current near the shore of a sea, which deposit had been fixed 
in a bay or recess where the remains of vegetables lay without being 
disturbed ; and he alluded to the banks at Liverpool, where scarce 
any drifted plants had been discovered, owing to the continued mo- 
tion of the currents, while they might be found in coves along the 
shores where the water was less agitated. 

Impressions in sandstone. — The Rev. Mr. Clarke exhibited speci- 
mens of vegetable remains inclosed in new red sandstone from Amer- 
ica transmitted .to him by Prof. Hitchcock, who discovered the 
marks of the steps of birds in this rock a short time since. In a let- 
ter to Mr. Clarke, the Prof, has notified further discoveries of these 
singular steps, and also the remains of Saurians in this formation. 
In graywacke he had also, discovered the remains of Marsupial quad- 
rupeds. 

Argas Persicus. — ^W. S. Macleay in the chair. — Dr. Traill ex- 
hibited a specimen of the Argas Persicus^ or poisonous bug of Mi- 
anneh in Persia, giving a short notice of its effects. In some parts 
of Persia it is the prevalent belief that this animal not only produces 
fever, but often death from its bite. It is not a true insect, but be- 
longs to the order Arachnidae, and to the genus Argas, from which 
it was separated by Lamarck. Two districts in Persia are largely 
infested with it, and it is reported that to sleep exposed in these is 
certain death. 

Dr. Bell, a resident, had never known a case in which death was 
produced, but had seen persons extremely ill from its effects. — The 
Chairman doubted whether there was sufScient authority to believe 
that the bite of the insect was mortal, and ascribed the dangerous ef- 
fects to be the inflammation produced by pulling out a serrated probo- 
scis, and stated his opinion that death would not be produced unless 
in a diseased and excitable habit of body. — Dr. Traill stated, that its 
fatal effects had been positively mentioned by Sir R. K. Porter, Mr. 
Morier and other travellers. During the time that Gen. White was 
envoy to the Persian Court, the Schah dispatched a messenger after 
him, who requested him not to pitch his tent on a certain part near 
the city, on account of the bites of the insects.— Rev. Mr. Hope 
referred to a similar species in .St. Domingo, which attack horses 
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in the ear, and often prove destructive ; and the Chairman observed 
that it was rare to see a drove of oxen in Cuba exempt from the 
attacks of noxious insects, but which, instead of being prejudicial, 
were considered beneficial to the animals. 

Mr. Halliday laid upon the table some plates of the Argas Persi* 
cus, exhibited by Dr. Traill ; he stated that there were two genera, 
the Argas and Ixodes, that produced these poisonous bites. — ^The 
President observed, that ' bite' was an improper term for the wounds 
of these animals. They were produced by the introduction of their 
long serrated proboscis, and the ill effects frequently attendant on 
these wounds, he thought, arose from the violent extraction of this 
serrated rostrum. 

Insects not produced by Galvanism. — Mr. Gray offered some re- 
marks on the supposed production of insects, by the experiments of 
Mr. Crosse, and referred to two experiments made by Mr. Children 
in a manner perfectly identical with those of the former. The soIu«- 
tion of silica was obtained from Mr. Garden in Oxford Street, and 
in one experiment it was sealed up, whilst in the other it was ex- 
posed to the air, but in neither case was there any appearance of 
insects. The insects had been very indefinitely described by Mr. 
Crosse, some having six, and others eight legs. It was no proof that 
they could not have been produced from the water used in the experi« 
ment because it was boiled, as that would not be sufficient to destroy 
the eggs of the insects deposited therein. Rev. Mr. Hope remark- 
ed one peculiarity, that no one had given the insects a specific name, 
and that they merely appeared to belong to the commonest species 
of Acari. — The Chairman mentioned the circumstance, that the 
seeds and germs of animals and vegetables are earlier and more 
quickly developed in a current of electricity, and that in all proba- 
bility, these favorable circumstances operated upon the eggs of the 
insects produced in question. It was well known that seeds would 
retain their vitality for an indefinite period of time, and there was 
no reason why any limit should be put to the vitality of the eggs of 
aninrrals. — Mr. Gray stated that prussic acid had lately been used for 
the purpose of destroying insects at the British Museum, particularly 
those infesting a mummy. Some of the larvas of the common Musca 
having been put into the acid, remained uninjured after two or three 
days exposure.-^Prof. Graham remarked, that other plants and ani- 
mals might be kept for an indefinite length of time, when the pow- 
ers of life were either retained or suspended. He also alluded to 
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some curious experiments recently made at Edinburgh, although 
first by Sir Astley Cooper in London, with respect to the circulation 
of blood through the brains of particular animals. If the circulation 
be suspended by pressure for half a minute, the animal becomes tor- 
pid, but after giving a few convulsive sobs recovers, whilst if it is sus- 
pended for a minute the animal irrecoverably dies. — ^The Chairman 
observed that he had often dried to powder the eggs of various in- 
sects, which having been put into water were hatched. 

On a Method of destroying Insects. — ^The Rev. Mr. Hope read 
a letter from Sir Thomas Phillips, on a method of destroying insects 
which affect books and manuscripts, particularly the Anobia. For 
the purpose of preserving books, he had used paste, in which corro- 
sive sublimate was mixed, which would for some time resist their 
attacks. He had effected the destruction of Anobium striatum in 
his library, by placing in different parts of it pieces of beech plank, 
smeared over in the summer with pure fresh paste. It was soon 
discovered which pieces of the wood were infected, by the saw dust, 
and these were removed and burnt. So injurious is this species, that 
he considered that one impregnated female would be sufficient to 
destroy a whole library. He had also observed two other enemies — 
a small brown beetle ; and one much larger, introduced from Darm- 
stadt or Frankfort<^on-the-Maine, which was not very abundant, al» 
though very destructive. This latter was about six times the sise 
of the former, of a black color, with white spots or stripes, belong* 
ing to the modern family Curculionidae, and being most partial to 
books bound in oak boards. 

Mr. Curtis suggested the employment of spirits of turpentine, as 
the effect of corrosive sublimate, and other poisonous substances, 
lasted only a short time, and soon stained the leather. — The Chair* 
man remarked on the destructive effects produced by Dermestes in. 
his library in Cuba. It was probable that the insects which attacked 
the paper were different from those which attacked the paste, the 
former being Acari, and the latter small coleopterous insects. He 
had found no method of preservation so effectual as to give the 
books a free current of air, and, for this purpose, be was always ac- 
customed to leave his book cases open, the books being placed about 
two inches from the wall, so as to allow a free circulation. — Mr. 
Hope remarked, that the infusion of quassia bad been esteemed a 
preventive; and Mr. Gray stated, that, in Geneva, the water used 
in the manufacture of paper was that in which quassia had been in- 
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fused. — ^Mr. Golding Bird referred to the observations of Mr. Gray 
with respect to the production of insects, as stated by Mr. Crosse 
in his experiments, which he had repeated on a large scale, but 
without any result, although he had continued them for some weeks, 
varying them in every possible form. 

Statistics of the Deccan, fyc, — The four collectorates of the 
Deccan, within the province of Bombay, contain a population of 
3,285,985 souls, and 48,987 square miles, or about 67 inhabitants 
to the square mile, — ^lying on an elevated plateau, formed by the 
Ghauts, and descending by a succession of steppes to the Coroman- 
del coast. The Poonah collectorate contains 8,281 square miles, 
550,313 inhabitants, 1,827 towns and villages, and 114,887 houses, 
averaging about 4 inhabitants to a house, and 247 to a village, exclu- 
sive of the city of Poonah, which contains a population of 181,000. 
The rivers in the Deccan, during the monsoons, present magnificent 
streams of water, but, in the dry season, either a broad sandy plain, 
or a mere thread of water. The roads, with the exception of two 
great military roads, are untouched by art, and few of the rivers can 
boast of a bridge. With respect to Geology, there are no organic 
remains, and probably no country in the world in which the trap 
rock prevails to so great an extent. In the Deccan there are 
200,000 square miles, without the intervention of any other rock 
whatever. This is succeeded by granite and other rocks of igneous 
origin, so that from the 25th degree of latitude, to Cape Comorin, 
including Ceylon, there are 700,000 square miles of igneous rocks 
and granite. The tides of the atmosphere are one of the principal 
features connected with the climate of the Deccan. These tides, 
like those of the ocean, rise and fall twice within the twenty four 
hours, at stated periods, and with a regularity which can almost be 
calculated upon. During observations of four years' continuance, 
made with difierent instruments, there was no variation in the order 
of the rise and fall, though there was occasionally some little varia- 
tion in the degree. The atmospheric tides prevail from the equator 
to the pole, and are very observable to the 64th degree of lati- 
tude, — the maximum being at the equator, — the minimum at the 
poles. They exist even in our own latitudes, with all their varia- 
tions. In the Deccan, as throughout the world, the barometer ran- 
ges highest in cold weather, and diminishes during the monsoon. 
The temperature, at half past nine in the morning, is the mean tem- 
perature of the year ; so thart a register kept at that hour, gives the 
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mean temperature of the year. With regard to the quantity of rain, 
the clouds, containing the water drawn from the ocean by the action 
of the sun, beat against the Ghauts, and the rain which (alls there is 
fourfold the proportion of that which falls 30 or 40 miles to the 
'eastward. At Poonah, which is only 50 miles east, the annual fall 
of rain is only 25 inches, whilst in Bombay it is 100. Hail falls 
only at the very hottest season, with the temperature from 95 to 
100. The air is perfectly clear ; — suddenly the horizon is over* 
cast, the dust is blown up in dense masses, with occasional violent 
claps of thunder, and showers of large hailstones. Dews are very 
copious, — fogs little known. The climate is very salubrious. In 
his (Col. Sykes's) camp, consisting of 100 persons, not a single 
death occurred in six years, and there was only one case of sickness 
which he did not cure without medical aid. In 1828, the deaths 
were 1.82 per cent., or one in 55 persons, not including cholera, or 
one in 40 including cholera, so that even in India, where this fright- 
ful disease originated, it appears to be much less serious than was 
supposed. Dr. Lawrence, the medical attendant at Bombay, had 
charge of 1000 natives for several years, and lost only 0.85 per 
cent., or less than one per cent, per annum. 

Agriculture, though rudely carried on, is very productive ; there 
are forty five cultivated fruits, including six or seven species of the 
grape, and twenty two wild fruits, including the mangosteen, the 
date, &c. be. There are two harvests in the Deccan, on^ at the 
hot and wet season, the other at the cold or dry season, and both of 
distinct kinds of grain or pulse — the harvest at the wet season is 
principally of rice, which is produced chiefly in the hilly country. 
The productiveness of some of the grains is perfectly astonishing. 
Four species were mentioned — one producing 33 stalks, and 61,380 
grains from one seed ; another, 1,690 ; a third, 2,985 ; and a fourth, 
1,850. One species of wheat, taken out of a field at random, and 
now in his possession, contained 25 stalks, and 1,450 grains, the 
average on tolerable land being 8 stalks to each plant. Besides 
this, there are corn, barley, peas, and sugar cane. There are 46 
articles of garden culture. Edible fruits are numerous, and many 
wild plants and flowers are used as greens. Col. Sykes stated that 
the natives are quite as carnivorous as the inhabitants of Europe, so 
far, at least, as mutton is concerned. The grasses are innumerable, 
some of them useful for cordage. The inhabitants make no hay, 
but allow the grass to remain on the ground till dry, when they cut 
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il with sickles. There are few feos, no heaths, and no oaks, elms, 
or hazels. The Zoology of the Deccan exhibits specimens of all 
the different varieties. The wild dog is a native of the Ghaats ; 
there are three kinds of monkeys, and two of bats. The domestic 
poultry of this country is supposed to have originated in India, the 
two species being identical. Most of the wading and swimming 
birds are identical with those of Europe. In noticing the fish, Col. 
Sykes remarked that a certain species of fresh-water fish were found 
in pieces of water, two thousand feet above the level of the sea, ex- 
actly resembling our own salt-water fish. With respect to popula- 
tion, the proportion of male to female births, which in England is 
100 to 93 — ^in the Deccan is 100 to 87 ; and this dififereoce ob- 
tains, with very little variation, throughout India, modified by the 
singular fact exhibited in the excess of grown-up women over men. 
Sir Stamford Raffles, in his account of the island of Java, states that 
the proportion of births was 100 males to 82 females, but that the 
same disproportion did not exist between grown-up people. In the 
Deccan, the preponderance of male over female children is very 
strongly marked, but a greater mortality amongst the males at a 
subsequent period makes the females outnumber the males. The 
same law, therefore, appears to prevail both within and without the 
tropics. The average number of deaths throughout the whole col- 
lectorate was one in 37, but that was in an exceedingly bad season, 
when the cholera prevailed. The proportion of marriages is very 
nearly the same as in England and France, it being one in 125 in 
Poonab, one in 128 in England, and one in 130 in France. With 
respect to education — in one province there is only one school to 
2452 inhabitants ; in another, one to 4639 ; in a third, one to 3337. 
The tenures of land are exceedingly numerous, and amongst them 
is the freehold, which has been acknowledged by the native govern- 
ments ; whilst there are many descendants of those amongst whom 
the land was originally divided, now in actual possession. Artisans 
of various kinds do the work of the farmers in their respective 
branches, and are paid by allotments of land, and a per centage on 
the produce ; thus, the barber shaves for his land ; the tailor makes 
clothes for his land, &c. — which land is cultivated by them to pro- 
duce food. The revenue derived by the government was 82 per 
cent, in the aggregate from land, and altogether averaged 8$. per 
annum for each individual. The native manufacture of silk and 
cotton has been almost suppressed by the machinery of England. 
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There are few other aianufacturiDg products of any value, and these 
are not produced in the Company's territories, with one or two 
slight exceptions. The transit duties on the conveyance of goods 
are exceedingly onerous, and form a great impediment to commerce. 
Statistics of trade between the United Kingdom and the United 
States of America. — ^The British colonies which now form part of 
the United States of America, were, with the exception of Georgia, 
all founded in the seventeenth century. The date of the first set- 
tlement of each individual colony was as follows : — 



Virginia 


1607 


Maryland - 


1633 


New York - 


1614 


Connecticut 


1635 


Massachusetts 


1620 


Rhode Island 


1636 


New Hampshire - 


1623 


North Carolina - 


1650 


New Jersey 


1624 


South Carolina - 


1670 


Delaware - 


1627 


Pennsylvania 


1682 


Maine 


1630 


Georgia 


1733 



. It was not until more than a century had elapsed from the period 
referred to in the foregoing extract, and when they had secured their 
independence, that any part of the raw material employed in the 
cotton manufacture was received from the British plantations in 
America. A few bags of cotton, which arrived in 1785 and 1786, 
were apparently of foreign growth, and had been transmitted to 
America from the Spanish main. Cotton was raised in gardens in 
the United States before 1786 ; but that was the first year in which 
it was cultivated by planters as a crop, and 1787 was the earliest 
year in which any of the growth of the country was exported. 

Before the separation of the British provinces from the mother 
country, the statements which were given concerning their trade 
exhibited that o( each province separately. Attention was then di- 
rected to a table which contained the official value of imports and 
exports from and to each province, for the years 1701, 1710, 1720, 
1730, 1740, 1750, and 1760, and thereafter for each individual 
year to 1783, when the independence of the United States was 
iully recognized. For a long period up to that event the operation 
of the navigation laws bad given to this country a monopoly of the 
trade with its colonies ; and Mr. Porter considered it worthy of re- 
mark, that so long as the American provinces continued thus con- 
nected with England, the increase of the commercial intercourse 
bore a very inadequate proportion to their increasing population. In 
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1749 the somber of inbalMtaiits in the pmrioces was sttted to b0 
Ifi46fi00f and the oflSciat Talue of exports and importB ymm 
£2,117,845. Assuming that the popobtioo betweeo 1749 and 
and 1774 increased steadily at tbe rate afterwards exhibited by the 
census of 1790, the number of inhabitants in 1774 must ha^e been 
3,803,6S5. If tbe trade had increased in an equal ratio, the ini-> 
ports and exports in 1774 would hare amounted to £5,676,529 ; 
whereas the actual amount was only £3,964,288, showing a defi^ 
ciency of 30 per cent. 

Another table exhibited tbe official value of our imports and ex- 
ports from and to tbe United States collectively, in each year irom 
1784 to 1835. 

The earliest census for the United States was taken in 1790, 
when the population was found to be 3,929,328. Tbe official value 
of our trade with tbe United States in that year was £4,622,851* 
In 1800 the population was found to have increased to 5,309,753. 
At tbe same rate of increase tbe trade in that year should have been 
£6,246,925 ; but as it actually amounted to £9,243,432, tbe in- 
crease was greater than that of tbe population by 48 per cent. In- 
1810, tbe population was 7,239,903, and tbe trade £10,427,722. 
If tbe proportion of 1790 bad been preserved, tbe amount would 
have been £8,517,739. Tbe excess, after allowing for tbe increas- 
ed population, was therefore 22 per cent. ; but if tbe comparison is 
tnade with 1800, it appears that the increased trade is not quite 13 
per cent., while the population was augmented at the rate of 36 per 
cent. ; there is therefore a virtual deficiency of 23 per cent., which 
Mr. Porter considered ought to be ascribed to tbe operation of tbe 
Orders in Council issued in retaliation of tbe Milan and Berlin De- 
crees of Napoleon. Pursuing tbe comparison to 1820, we find that 
tbe population was then 9,638,166, showing an increase over 1810 
of 33^ per cent. ; on tbe other hand, there is a falling off in the offi« 
cial value of the trade between tbe two countries at tbe rate of 27 
per cent. This circumstance Mr. Porter attributed to causes of a 
temporary nature, capable of easy explanation. On tbe renewal of 
tbe intercourse between England and America, after tbe peace in 
1815, our merchants and manufacturers, stimulated doubly by the 
deficiency of British goods in tbe American market, and their super* 
nbundance and consequent low price at home, made such large sbip« 
ments of manufactures to tbe United States, that a glut was there 
produced, and as this occurred sioiultaneously with a considerable 
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ienmgmtmA cff tbe emrency in tbe comaiereial cities of America^ 

English goods wore sacrificed at ruinous prices. In tbe mean timei 

tbe oomfBercial distress which bad visited our own country was 

l^assiag away, and an effective demand for our products bad arisen 

bom other quarters, as appeared from tbe fact, that although tbe 

xeal value of British goods exported to tbe United States, wbicbi 

on the average of tbe five preceding years, was near £9,000,QOa» 

felt IB 1820 to £3,875,286, tbe general exports from the United 

Kingdom to foreign countries were greater in 1820 than they had 

been in the preceding year. 

In 1830, tbe date of tbe last census, tbe population of the United 

States was 12,867,165, and tbe official value of tbe trade with this 

country £16,292,637. Tbe increase, as compared with 1790, c^as 

227 per cent, on the population, and 252 per cent, on tbe amount 

of trade. If the comparison is made with tbe remaining decennary 

periods, it will be found that the increase in 1830 was as follows : 

Increase per cent. 
Population. Trade, 

Compared with 1800 - - 142 - - 76 
« « 1810 . - 77i . . 56 
« « 1820 - - 33i . - 115 

Tbe increase of population in tbe United States, between 1820 
and 1830, was at the rate of 3^ per cent, per annum. If we as- 
sume that tbe increase has since gone forward at the rate of 3 per 
cent, in each year, the number of American citizens in 1835 must 
have been 14,784,589. Tbe official value of their trade with this 
country in that year was £25,671,602. A comparison of this 
amount with tbe value of the trade in tbe years of tbe different enu* 
merations, exhibits tbe following results : — 

Increase per cent. 
jfopuiatK 

Compared with 1790 

" « 1800 

« « 1810 

« « 1820 

« <* 1830 

But Mr. Porter considered that it was not simply with reference 
to the numerical increase of the citizens of tbe United States that 
we should consider this question of the increase of our trade. Dur- 
ing the forty seven years that have elapsed since the first census 
was taken, in 1690, at least 11,000,000 of inhabitants have been 



Population. 




K ~- -- 


Trade. 


276 


- 


- 


455 


178 


- 


- 


177 


104 


- 


- 


146 


53 


- 


- 


239 


15 


- 


• 


57 
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added to their number; being equal to an increase of 276 per cent* 
But during that time we are fully warranted in believing that tbo 
wealth of the country has been augmented in a much greater pro* 
portion ; and it may be fairly presumed that, but for the untoward 
interference of wars, and of that which is scarcely less inimical to 
national prosperity than war— commercial jealousy, the dealings be* 
tween the two countries must have become far more considerable 
than they are. During the period in question, America has added 
materially to her means of consuming foreign products by the extent 
to which she has carried the cultivation of exportable products. In 
1791, the whole export of cotton from the United States was under 
SUO.OOO lbs. ; and it is shown by accompanying tables that the av- 
erage annual importation of American cotton into this country during 
the last ten years, has exceeded 225,000,000 lbs., the value of 
which cannot have been less than £7,500,000 per annum. In 1836 
our importation was 289,615,692 lbs., which, at the average price of 
the year, probably produced more than £10,000,000 sterling. 

The intercourse between this country and the United States is 
important, not only to our merchants and manufacturers, but also to 
our ship owners, and that in a continually augmenting degree. The 
tonnage of vessels which entered the ports of the United States 
from foreign countries, in each year from 1821 to 1836, distingubh- 
ing American and British from other shipping, was as follows : — 



Years end- 
ing 30th 
September. 


American. 


British. 


Other 
Foreign 
Vessels. 


Total. 


Centesimal pro- 
portion of British 
to American 
tonnage. 


1831 


765,098 


55,188 


26,338 


846,624 


7.21 


1822 


787,961 


70,669 


29.872 


888,502 


8.97 


1823 


775,271 


89,553 


29,915 


894,739 


11.56 


1824 


850,033 


67,351 


35,016 


952,400 


7.92 


1825 


880,754 


63,036 


29,891 


973,681 


7.15 


1826 


942,206 


69,295 


36,359 


1,047,860 


7.35 


1827 


918,361 


99,114 


38,475 


1,055,950 


10.79 


1823 


868,381 


104,167 


46,056 


1,018,604 


11.99 


1829 


872,949 


86,377 


44,366 


1,003,692 


9.89 


1830 


967,227 


87,231 


44,669 


1,099,127 


9.02 


1831 


922,952 


215,887 


66,061 


1,204,900 


23.39 


1832 


949,622 


•^88,841 


104.197 


1,342,660 


30.41 


1&33 


1,111,441 


383,487 


113,218 


1,608,146 


34.50 


1834 


1.074,670 


453,495 


114,557 


1,642,722 


42.19, 


1835 


1,352,653 


529,922 


111,388 


1,993,963 


39.18 


1836 


1,255,384 


547,606 


132,607 


1,935,597 


43.62 
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* The most important part of our trade with America consists in 
our exports of manufactured goods. The following tahle exhibits 
tlie declared value of those exports in each year from 1805 to 1836, 
with the exception of 1812 and 1813, the records for which two 
years were destroyed at the burning of the Custom House in Lon- 
don.* 

Declared value of British and Irish produce, and Manufactures, ex- 
ported from the United Kingdom to the United States of America, 
in each year from 1805 to 1811, and from 1814 to 1836. 



Years. 


AmouDt. 


Years. 


Amount. 


Years. 


Amoont. 




£ 




£ 




£ 


1905 


11,011,409 


1817 


6,930,359 


1827 


7,018,272 


1806 


12.389,483 


1818 


9,451,009 


1828 


5,810,315 


1807 


11,846,513 


1819 


4,929,815 


1829 


4,823,415 


1808 


5,241,739 


1820 


3,875,286 


1830 


6,132,346 


1809 


7,258,500 


1821 


6,214,875 


1831 


9,053,583 


1810 


10,920,752 


1822 


6,865,262 


1832 


5,468,272 


1811 


1,841,253 


1823 


5,464,874 


1833 


7,579,699 


1814 


8,129 


1824 


6,090,394 


1834 


6,844,989 


1815 


13,255,374 


1825 


7,018,934 


1835 


10,568,455 


1816 


9,556,577 


1826 


4,659,018 


1836 


12,425,605 



One thing which cannot fail to strike any one on inspecting this 
table, is the large amount of our exports in the three earliest and 
two latest years of the series, when compared with those occurring 
in the intermediate years. The extent of the shipments in 1815, 
Mr. Porter considered as the result of the renewal of commercial 
intercourse after the war. The years 1805, 1806, and 1807, 1835, 
and 1836, followed long periods of friendly intercourse. The seri- 
ous falling off that occurred in 1808 and 1809, Mr. Porter, as al- 
ready stated, attributed to the effect of our celebrated Orders in 
Council, issued in retaliation for Napoleon's Milan and Berlin De- 
crees. Nearly one third of our foreign export trade in 1805, 1806, 
and 1807, was carried on with the United States. 

The high degree of importance to each country of the trade which - 
it carries on with the other, was shown in Tables appended to the 
Memoir. The proportions which that trade bears to the entire for- 
eign trade of each country are as follows : 



* This omission is less to be regretted, because of the unfortunate state of hos- 
tility into which the two countries were plunged during those years. 
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Ceotesimal proportioo which the trade between the Uoited Kitig* 
dom and the United States of America bore to the whole ibreign 
trade of each country respectively, in each year, from 1821 fo 

1835, 

Centesimal proportion which Centesimal proportion which, 

the trade with England bore the trade with the U. States 

Years. to the w bole foreign trade bore to the whole foreign 

of the United States. export trade of England. 

1891 - - 35.95 . . 16.95 

1822 . - 38.16 - . 18.57 

1823 - - 32.70 - - 15.41 

1824 - . 31.75 . - 15.86 

1825 . - 37.67 - - 18.31 

1826 - - 29.60 . . 14.77 

1827 . - 35.03 . - 18.87 

1828 - - 34.75 - - 15.78 

1829 - - 33.75 - - 13.45 

1830 - - 33.13 - - 16.02 

1831 - . 41.78 . - 24.36 

1832 - . 35.99 - - 15.00 

1833 - - 35.41 . . 19.36 

1834 - . 39.61 - - 16.43 

1835 . . 41.76 - . 22.31 

The proportion which our export trade with the United States 
bore to our whole export trade was, in — 



1805 28.91 

1806 ---... 30.31 



1807 31.80 

1836 23.28 



Mr* Porter stated that in the foregoing observations all remarks 
upon the state of convulsion into which this most important branch 
of our foreign trade has lately been thrown had been avoided, partly 
because its occurrence is too recent to allow of a sufficiently calm 
estimate being made of the cause or causes which led to the catas- 
trophe, but chiefly because it would be difficult, if not impossible* 
lo enter upon that subject without departing from that line of strict 
•tatistical research which it is desirable to preserve. in the proceed*- 
iogs of this Section of the British Association. In CQnclusion, be 
remarked that the shipments of British produce and manufactures, 
in the year 1836, amounted, according to the value declared by the 
shippers, to £53,368,571, of which sum America took £12,425,605, 
or 523.28 per cent. The total shipments in 1835 amounted to 
£47,372,270, of which America took £10,568,455, or 22.31 per 
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coQt^ the difimnce between the two jea?s bein;, on the total 3hi|H 
inents £5,996,301, and on the shipments to America £l,857,150« 
Wkbont adeiitting or denying that these figures give evidence of 
over-trading, he called attention to the circumstances of the two 
people-*--namel7, that the means of obtaining the comforts of life are 
tngoyed by a larger proportion of them than is the case with any 
#ther people ; that the habits and predilections of the citizens of the 
United Stales lead them to give a preference to British goods ; that 
ours is the cheapest market in which they can fm>cure many arti« 
eles necessary to them ; and that we are, out of all proportion, their 
best customers for the raw produce of their soil ; and he asked 
whether, if the trade of the two countries were put upon a proper 
footing, and conducted upon enlightened princifdes, that amount of 
traffic tovid be considered excessive which gives annually to every 
citizen of the United States articles of British growth and manufiic* 
ture to the value of sixteen shillings and ninepence three &rthings ! 
On the Mechanism of Waves in reference to Steam Naviffch 
^n.«— Mr. Russell had, at previous meetings of the British Associa* 
tion, given an account of his investigations on the resistance of fluids 
to the motion of vessels, and ascertained the law of interference of 
the wave in modifying the nature and amount of that resbtance** 
Since the last meeting of the Association he had extended bis obser* 
vations to a variety of subjects of practical importance, and amongst 
others to the improvement of the imvigation of such rivers as ^e 
Thames and the Clyde, in which steam navigation was extensively 
employed. In these rivers it was found that steam navigaticHi was 
conducted under very great disadvantages when compared with the 
open sea. Mr. Russell had discovered that in shalfew water one 
great impediment to high velocities was the generation of, what he 
termed, the great wave of translation of the displaced fluid,*-^not 
undulation of fluid, but translation of one part of the fluid, reaching 
to the whole depth with equal velocity. When the vessel is pro* 
polled, the water heaped on its side generates this great anterior 
ware of translation, which increases as the velocity increases ; the 
section of displacement of water is increased in the ratio of the sine 
of inclination. In one instance, where the depth was five feet, the 
anterKM* wate was three feet above the level of the water, so that 
the bow was buried in it, and when the vessel stopped the ware 
moved at eight miles an hour, and though the vessel drew but 
twenty inches water, her helm was knocked ofi*. This anterior wave 
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moves with a given velocity proportionate to the depth of the fluid; 
equal, in fact, to the fall of a heavy hody through half the fluid. In 
some cases, the boat being stopped, Mr. Russell had followed the 
wave for a mile, and found it advance at the same rate. The ob* 
ject then would be to make the centre of the vessel coincide as 
much as possible with the centre of the wave, thereby diminishing 
the anterior wave and diminishing the resistance. This wave is at 
present generated to so enormous an extent, that in one case the 
waves extended to a considerable depth for a mile and a quarter, 
the depth of the river being increased one and a half foot in a chan- 
nel of five hundred yards. In six or seven feet water the immer- 
sion would be three feet more at stem than when the boat was at 
rest, the progress being doubly impeded by the anterior wave, and 
by the stem depression. The question then was to what was the 
wave due ? and how was it to be got rid of? In general, the greater 
the difference between the velocity of the vessel and that of the 
wave, the more the impediment was diminished. The increase of 
the velocity of the anterior wave relieves the vessel, and this is ob- 
tained, not by widening, but by deepening the channel, while at the 
same time the velocity of the stem wave is increased, so as to come 
forward to the centre of the vessel. In one instance a vessel moved 
at the rate of four miles with twenty two strokes a minute, at six 
miles with thirty five strokes, and at five and a half miles with from 
sixty to seventy strokes. The next great impediment to steam 
navigation consisted in the formation of lateral currents on the side 
of the vessel, which, having the same direction with the motion of 
the paddles, had the effect of diminishing the relative difference of 
the velocity of the paddles and of the fluid, and thus, diminished the 
propelling power of the paddles, the engine being obliged to make 
an additional number of strokes. The third evil arose from the 
stern or posterior wave or surge, by which great injury was done to 
the banks of the river, and to the smaller vessels navigating it. At 
an increased velocity this wave rises in a cycloid form into a break- 
ing surface. The remedy for these evils was to be found, not in 
widening the river, as generally supposed, nor in giving gradual or 
gentle slopes to the sides of the channel, but in deepening the river 
and rendering its sides as nearly vertical as possible, by which the 
impediments were diminished to a very great amount. Mr. RusseU 
bad made experiments with different forms of channels, as :-— 
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The general result was, that in a rectangular channel the velocity 
was that due to the fall through half the depth of the channel* 
Thus the velocity of a wave of one foot was three miles an hour, of 
one of four feet eight miles, of one of fifteen feet fifteen miles. In 
all cases the rectangular channel was found to be the preferable one. 
Such a channel would generally be the most expensive, but some- 
times, where, as on the Thames, the land adjoining was of high 
value, and gentle slopes to the banks were therefore not attainable, 
the rectangular would be the cheaper form. 

The next wave generated was what Mr. Russell termed the wave 
<'of unequal displacement," arising solely, it was found, firom the 
form of the vessel. This wave was seen diverging on both sides of 
the vessel, from the bow towards the stem, arranged in two stratght 
lines extending to a great distance behind it. This wave might be 
greatly diminished, and sometimes almost entirely removed, by giv- 
ing the lines of displacement a slight concavity towards the stem, 
the vessel being sharpened out. When the vessel does not raise 
the water in giving uniform progression, but is so bluff that certain 
points displace more than others, an anterior wave is formed of ex- 
cessive displacement, the injury done by which is only inferior to 
that of the stern surge. 

Mr. Fairburn, of Manchester, stated, in reply to a question put 
by Dr. Lardner, that the results of his experiments corresponded 
with those obtained by Mr. Russell, and mentioned one instance 
where, at a velocity of seven miles an hour, the channel being five 
feet deep, the stern was dragging on the ground. — Mr. Herapath 
inquired what posterior form of vessel Mr. Russell had found the 
best. Mr. Russell stated that on this point the result of his experi- 
ments indicated a form very different from that approved of by na^ 
val officers in general. They preferred a form bluff in front, and 
tapering towards the stern. Mr. Russell's experiments went to 
show that this should just be reversed, and he had made sixteen of 
them at different velocities, from three to fifteen miles an hour. In 
the navigation of the Clyde, the progress of the formation of vessels 
had been in accordance with this opinion. At first they were built 
very bluff, with their maximum breadth at a distance from the stem 
of one*third of the whole length ; thus a wave of excessive displace- 
ment was generated, going off at right angles, and making a break 
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more than was necessary to allow the stem to pass llirough. Now 
the vessels were built with full stems and narrow steros, with their 
maximum breadth at midships. For working well, however, a verjr 
deep keel was, he knew, necessary to give the helm full effect* la 
answer to the question whether these experiments might be made 
with model vessels on a small scale, Mr. Russell said that experi* 
jnents with models were generally very fallacious and complicated^ 
and that bis had been made with vessels from seventy five to one 
hundred feet long. When asked whether they were made with or 
against tide, he replied that the existence of a previous current modi* 
fied the velocity of the wave, which was to be measured by the ve* 
locity of the water, not by the land. — Mr. Wenfall observed that 
Mr. Russell's statements were corroborated by an observation of bis 
own, that in an instance where the tide rose thirty six feet, the effect 
d* the lateral waves bad been to form a rectangular excavation to 
four or five feet. 

On the Corroding of Iron by Salt fFa^cr.— Mr. Hartley read a 
paper, * on the corroding of iron by salt water.' The object of the 
paper was to show that brass protects both bar and cast iron in a 
very perfect manner. The brass did not appear to have undergone 
any action, which, as stated by the President, is rather opposed to 
received notions of electro-chemical action. 

On some singular Modifications of the Ordinary Action of 
Nitric Add on certain Metals. — Dr. Andrews next read a paper, 
< on some singular modifications of the ordinary action of nitric acid 
on certain metals.' Bismuth in nitric acid of specific gravity 1.4, 
was rapidly acted upon, but this action immediately ceased when 
the bar was touched by platinum. On removing the platinum from 
the liquor, the bismuth will sometimes begin again to dissolve ; at 
other timeSf its surface will become covered with a black crust, 
which is soon removed by the acid ; but the metal, though now ex- 
hibiting a beautifully polished surface, is no longer acted upon by 
the acid, or, at least, is dissolved only with extreme slowness. Thus, 
a slip of metal, which, in its ordinary state will require only a few 
seconds to complete its solution, will, when thus slightly modified, 
resist, for many hours, the action of the same acid. 

Copper and tin present similar phenomena, but zinc, when treated 
in the same way, has its oxidation and solution not arrested, but 
merely retarded. Arsenic was found to present a singular anomaly 
when heated in nitric acid, so as to give rise to effervescence: the 
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coDfact of the platinum ia tbe usual way did not produce any efleel» 
whereas, when an acidulous solution of silrer is used, platinum ex* 
excised its usual influence. 

In the case of six metals, platinum checks the action of nitrie 
acid, and three of them appear to be brought into a permanently 
peculiar state, opposed to chemical action. Platinum always separ 
rates any film of oxide as its initial function, but after its separatioo^ 
it exercises a polarizing action, for example, it brings the otbet 
metal into a peculiar state, which enables it to resist chemical action* 

On tbe conclusion of this paper, tbe President drew the attention 
of the Section to the analogy between the facts detailed by Dr. An- 
drews, and the preservation of iron by brass, as instanced in tbe 
communication of Mr. Hartley. In both cases, according to tbe 
known laws of electrochemical action, efl^ts, tbe very opposite of 
what are observed, should present themselves. The bismuth, cop* 
per, &c. should oxidize quickest when in contact with the platinum ; 
and if, as would seem demonstrated by Mr. Hartley, brass protects 
wrought and cast iron, the brass itself should be acted upon with in- 
creased rapidity. Tbe solution of these anomalies, he conceived 
quite within the range of science in its present state, and he urged 
upon the members of tbe Section the necessity of studying tbe phe- 
nomena in question, as their explication would constitute a very^ 
valuable addition to the existing state of our electrical knowledge. 

Gravely bowlders^ fyc. — Mr. Sedgwick bad seen gravel on moun- 
tains two thousand feet high. Erratic blocks, he considered, could 
sot be of fluviatiie, but of marine origin, and organic remains of 
large animals were not likely to be abundant in gravel carried by 
currents of the sea, from the destruction caused by their violent ac"* 
tion. Animal remains had been found in the clay gravel of the east 
of England ; but this gravel he conceived as differing from that in 
other parts of the country. — Sir Philip Egerton said, that Mr. Strick- 
land's flintless gravel, occurring to the N. W. of the Avon, could be 
only a partial formation, as he bad observed, that in Cheshire the 
gravel always contained flint. At Cocknell he had obtained two 
grinders of an elephant, and many marine shells, and many like 
shells in other places, all of existing species, and occurring often 
with pieces of rolled coal. — Mr. Phillips stated, that one of the 
questbns proposed by the Association, was the determination of the 
phenomena of the English gravel formations, but to the present 
time sufficient evidence had not been collected. He alluded to Mr. 



Qigitized by 



Google 



988 Brkiik Auodatim for the Advancemtni of Science. 

MoTchison's opinions, that a strait formerly divided England from 
Wales : into this strait gravel might be drifted from both sides ; and 
Mr. Murehison had discovered, in Wales, local covered by erratie 
gravel. He himself had discovered in a valley of the Yorkshire 
Wolds at an eleviation of six hundred feet, gravel drifted from Cum- 
berland, and containing bones of the elephant.*— Mr. Sedgwick had 
traced the gravel of the central parts of England to its northern 
MHirees ; and he instanced a singular phenomenon of a mountain, 
near Buttermere, which appeared to be water-worn by a stream 
passing over it. The recent elevation of Siluria, he conceived, was 
proved by the morasses and lakes in its lines of valleys, which val- 
leys, although shaped under the ocean, had been evidently modified 
by existing waters. He concluded by asserting, that all examina- 
tion of nature, by means of accurately ascertained facts, must agree 
with moral or scriptural interpretation ; and that we need have no 
fear as to the one clashing with the other, as truth cannot oppose 
truth, but must, in all cases, be coincident. 

Oeology of the Desert between Suez and Cairo. — ^In this desert 
travellers have always suffered great inconvenience from the want of 
water, and this was likely to prove*a serious obstacle to the proposed 
communication by this route to India. In order to overcome the 
inconvenience, Mr. Briggs, the British consul, employed a Swiss 
engineer to bore for water. Mr. Gensberg, the engineer, caused 
the first boring to be made in the Valley of Kejche, but being un- 
successful, he transferred his operations to the Valley of Candelli, 
where water -was found in clay underlying a calcareous rock. Ccm- 
siderable ingenuity was shown in the excavation. Besides the usual 
boring downwards, lateral openings were made to increase the sup- 
ply of water: borings were made in other situations, and very sin- 
gular results obtained. A great variety of strata were penetrated, 
and this variety existed even within a limited distance of superficial 
extent : thus, in one place marine sand was found ; and a little way 
off, terrestrial or desert sand : gravel occurred only in one spot. But 
the most singular geological phenomenon was the existence of gra- 
nite over clay, in which good water was obtained. The marquis 
mentioned that a notice of the intention of the British consul to bore 
for water, appeared in the first volume of the Journal of the Geo- 
graphical Society, but that the communication now laid before the 
Section^ was the first notification of the results obtained. 
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Hie Sclerotic Bones of the Eyes of different Birds and Rep^ 
tihs* — ^Mr. AlKs read a paper ^ on the sclerotic bones of the eyes of 
difierent birds and reptiles.' He stated, that he believed the sub- 
ject of bis paper had not received much attention from comparative 
anatomists. With regard to their number, Cuvier had stated them 
to be twenty, but he had never found more than seventeen, and 
sometimes even only one. He then quoted the observations that 
had been made on this subject by Blumenbach, Cuvier, Carus, Yar- 
rell and Buckland, and proceeded to state, that ^' the shape of the 
individual bones is so various, that it cannot be given in any general 
terms ; the external edge of the bones is, in most instances, beauti- 
fully serrated, but the serration is not visible in the bony ring : this 
serration being generally destroyed by the process of boiling that is 
necessary to their preservation. The rings generally overlap each 
other, there being a depression on the under side of one bone, and 
a precisely corresponding one on the upper side of its fellow ; so 
that when overlapping each other they present nearly an even sur- 
face, having one bone with both depressions on its inner surface, 
and forming an interior key to the arch ; another, having two de- 
pressions externally, and forming an exterior key. They form a 
defense and protection to the eye, and those birds which are pug- 
nacious, or have a peculiarly rapid flight, or vary their attitude in 
flying, be, have the sclerotic rings of larger size and more convex 
form, and are of greater strength ; the same remark holds good with 
tespect to water-birds. Another use of these bones, is, altering the 
convexity of the cornea, as mentioned by Dr. Buckland." He 
then exhibited a great number of specimens of these bones, and ob- 
served, that in the eagles and vultures they were strong and large, 
and varied in number from fourteen to sixteen ; in owls, soft and 
porous, and not hard, as Cuvier had stated ; in the gallinidaB the 
the number varied from thirteen to seventeen ; in the columbidas 
they were small and feeble ; in the ostrich tribe they were large ; 
in the grallae small and feeble ; in the scansores the same, and 
twelve or thirteen in number ; in the swimmers they were weak and 
small, and from twelve to sixteen in number; in divers, strong and 
large, and twelve to fifteen in number ; in the passerinae they varied 
considerably, but*were generally weak ; in reptiles they varied con- 
siderably in lyimber, shape and size. 

Chemical Composition of Vegetable Membrane and Fibre. — A 
paper ^ on the chemical composition of vegetable membrane and 
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fibre/ by the Rev. J. B. Reade, was read by the secretary. The 
author Gotnmenced by observing, that Professor Henslow, in his 
kte work on Botanyi had stated, that great difficukies existed in 
the way of obtaining an accurate analysis <rf the chemical composi- 
tion of vegetable membrane and fibre. Having observed the accu* 
racy with which his friend, Mr. Rigg, of Walworth, analyzed vege- 
table products, he recommended him to commence a series of 
experiments on this subject, and obtuned the following results:-— 
Spiral vessels from the Hyacinth yielded — 

.Carbon 41.8 

Hydrogen - - - - - - 1.1 

Nitrogen ------ 4.3 

Water - - - - - - 51.8 

Residuary matter - - - - - 1.0 

100.0 
Cellular tissue : — 

Carbon 39.2 

Oxygen ------ 7.4 

Nitrogen 3.9 

Water 48.5 

Residue ------ i.o 

100.0 
An analysis of different parts of the flower-stalk of the hyacinth 
gave the following results : — 

C. H. O. N. W. Res, 
Epidermis and stomates - 41.7 — 2.0 4.0 50.8 1.5 
Cellular tissue beneath epidermis 41.8 — • 2.1 4.1 50.5 1.5 
Woody fibre under bark - 39.2 0.5 — 5.7 55.6 1.0 
Spiral vessels - - - 35.8 1.7 — 3.9 58.1 0.5 

In these experiments, the existence of nitrogen to so great an ex« 
tent was pointed out as remarkable. 

Vegetable Physiology. — ^Mr. Nevan detailed some experiment^ 
^ on vegetable physiology.' The experiments were performed on 
elms, forty years of age in February, 1836. 

1. The stem of the tree was denuded, in a circle, of its cortical 
integument alone, leaving the alburnum beneath uninjured. On the 
May following the denuded part was filled up by the exudation of 
bark and wood from the upper surface of the wound, and^the tree 
had not suffered in growth. 
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3. The bark and eanMum were removed in the same maimer. 
In August, 1837, this tree sickened, and there was no formation o( 
wood or bark in the wounded part. Two developments, however, 
took place, one above the other, from below ; the former baidog 
the appearance of roots, the latter were branches with leaves. 

3. The bark and two layers of albumnm were cut away. Tbe 
tree was at the time unhealthy ; it, however, put forth its leaves on 
that and the ensuing spring, but shortly after died. No sap was 
observed above or below the wounded part. Roots ^ete developed 
from the upper, and branches from the lower part of the section. 

4. The Imrk and six layers of alburnum were taken off. The 
tree became much less vigorous, but did not die, and otherwise pre- 
sented the same appearance as the last. 

5. The bark and twelve layers of alburnum were stripped. The 
consequences were again similar to the last two; the alburnum 
above and below the cut being dry, but an accidental cut that pene- 
trated into the heart-wood exuded sap. 

6. This was a repetition of the experiment of Palisot de Beau- 
vais, by cutting away a circular ring of bark around a single branch. 
The branch continued to grow, and roots sprouted from the under 
surface of the isolated bark and branch. 

7. In this the whole of the wood of the tree was cut away, ex- 
cept four pillars, composed of bark and sap-wood. In this case, 
the sap first appeared from above, descending by the pith, and 
then from the heart-wood, the alburnum being dry. In this case 
the sap must have passed up the alburnum, and horizontally through 
to the heart-wood. 

Mr. Nevan inferred from these experiments — 1. That the life of 
the tree does not depend on the liber or cambium. 2. A descent 
of sap takes place before the development of leaves. 3. That new 
matter arises from below ; which had not previously been allowed. 
He thought there were two distinct principles in the tree, — one, the 
ascending, or leaf principle ; the other, the descending, or root prin- 
ciple. Mr. Nevan had also performed some experiments on the 
conversion of roots into branches, and came to the conclusion, that 
buds or branches might be developed from any part of the root 
above its extreme end, from which point it was impossible for buds 
to be developed. 

Professor Lindley remarked that these experiments confirmed en- 
tirely the theory of the structure of wood adopted by Du Petit 
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Tbouars. He did not think that the existence of any new princi- 
ple could be inferred from the experiments. In the seventh experi- 
ment the horizontal circulation of the sap was proved, and confirmed 
the accuracy of Hall's experiment of cutting a tree neariy through 
on alternate sides, when the sap still ascended. 

Su9pmded Animation. — ^Sir James Murray had seen two cases 
of suspended animation from blows on the stomach; one recovered, 
and the other died. The remedy he should recommend, would b« 
to throw a bucket of cold water over the body — ^gasping would en- 
sue, and respiration follow. 

Iron. — ^Mr. Fairburn then read a Report on the comparative 
strength and other properties of cast iron, manufactured by the hot 
and cold blast. 

At a previous meeting of the Association, Mr. Hodgkinson read a 
Report on the comparative strength and other properties of iron man- 
ufactured by the hot and cold blast. — In the prosecution of inquiries 
since made, it was conceived desirable to subject the metals operated 
upon to more than one species of strain ; to vary their forms, and, by 
a series of changes, to elicit their peculiar, as well as comparative prop- 
erties. 1st, they have been drawn asunder by direct tension ; 2dly, 
they have been crushed by direct compression both in short -and 
long specimens ; and, 3dly, they have been subjected to fracture by 
transverse strain, under various forms of section, and at various tern* 
peratures. Ten bars of hot and cold blast iron were also loaded 
with different weights, from 112 lbs. to near the breaking point, and 
left for many months to sustain the load, and to determine the 
length of time necessary to effect the fracture. The bars thus 
loaded, are still (with one exception) bearing the weight, having 
been suspended upwards of six months, and, from what we can at 
present perceive, there is every chance of a long and protracted ex- 
periment. In making the experiment on transverse strain, a num- 
ber of models of different sizes and forms were prepared, and the 
irons, both hot and cold blast, were run into the form of these mod- 
els ; but as there is usually a slight deviation in the size of the cast- 
ings from that of the model, the dimensions of the bars were accu- 
rately measured at the place of fracture, and the results reduced, by 
calculation, to what they would have been if they had been cast the 
exact size of the model, assuming the strength of rectangular beams 
to be as the breadth and square of the depth, and the ultimate de- 
flection to be inversely as the depth, the length being constant. In 
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compariag two irons, the greatest care was taken to subject tbem as 
nearly as possible to the same treatment. 

A series of experiments was also made to determine the strength 
of hot and cold blast iron at various temperatures, from 32^ (the 
freezing point) to the boiling point ; for this purpose, a cast-iron 
trough was employed, in which the bars to be broken were placed, 
and covered with snow or water, (which was kept at the proper 
temperature by a jet of steam,) as the case required ; the weights 
were then gradually laid on until fracture took place. 

The strength of bars made red hot was also tried, and, contrary 
to expectation, they retained their tenacity and power to resist the 
load to a considerable extent : the reduction of strength in a bar 
ooe inch square, in a range of temperature from 32^ to that of red- 
ness, was rather more than one-sixth, the deflection being upwards 
of lit inch in a bar 2 feet 3 inches long. 

RESULTS. 

Carron Iron, No. 2. (Scotch.) 
Mean ratio of transverse strength, assuming the cold 

blast iron at - - - - - - 1,000 : 9,799 

Mean ratio of power to resist impact - - 1,000 : 1,038.9 

Whence, in the transverse strength of Carron iron, No. 2, using 
a variety of forms of section, the strength of the cold blast is to that 
of the hot blast, as 100 to 98, nearly. 

Devon Iron, No. 3. 
Mean ratio of strength in sections of various forms 

(thirteen experiments) - - - - 1000 : 1409 
Power to sustain impact - - . - 1000 : 2742 

This is an exceedingly hard iron, with a singular appearance, the 
centre or more granulated parts of the fracture being surrounded 
with a circle having the appearance of hardened steel. 

Buffery, No. 1, Staffordshire Iron, cold and hot blast. 
Mean ratio of breaking weight ... 1000 : 925 

Mean ratio of power to resist impact - - 1000 : 965 

In the buffery iron, the hot blast manufacture is weaker, whether 
we view it in its transverse strength, or its power to resist impact. 

Coed Talon, No. 2, North Welsh Iron. 
Mean ratio of strength in a number of experiments 1000 : 1014 
Mean ratio of power to resist impact - - 1000 : 1219 
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Modulus of elasticity in lbs. for a bar of one inch square* 
Cold bli^t I |*;^;2SS ] 14^13,500 lbs. 

Ho»W«ti}|:U?:Zi»4'322,5001bs. 

Eblear Cold Blast, No. 1, against Melton Hot Blast, No. 1, (York- 
shire Iron.) 

Mean ratio of strength 1000:809 

Mean ratio of power to resist impact - - - 1000 : 858 
The modulus of elasticity in all the irons are computed ; but only 
given in a few cases in the results. 

Relative strength of hot and cold blast iron to resist a transverse 
strain at different degrees of temperature. 

Cold blast 949.6 at 32^. Hot ditto 919.7, Mean. 

Ratio of strength, 1,000 : 977.6. 

Power to resist impact, 1,000 : 1,039. 

Cold blast 748.1 at 191 o. Hot ditto 823.6. 
In these experiments, it appeared, that the cold blast lost in 
strength from 32^ up to a blood red, perceptible in the dark as 
949.6 to 723.1; whereas, in the hot blast the strength is not so 
much impaired, being as 917.7 at the freezing point, and 829.7 
when perceptibly red in the dark. 

In all former experiments on the transverse strain of cast iron, it 
has been assumed, that the elasticity remained perfect up to one 
third the breaking weight. In pursuing these experiments, discrep- 
ancies were noticed, and results widely different to those generally 
received were observed. It was found that one seventh, and, in 
some cases one eighth the breaking weight was sufficient to produce 
a permanent set. These facts induced an extended series of expe- 
riments, principally to determine what load was necessary to effect 
a permanent set ; and, if such weight continued for an indefinite 
time, would break the bar. It became a question of great impor- 
tance to know, if a weight, having once impaired the elasticity, 
would or would not, if continued, increase the deflection. The in- 
quiry, therefore, was — To what extent can cast iron be loaded with- 
out endangering its security ? To solve this question ten bars of hot 
and cold blast, differently loaded, were placed upon a frame, to as- 
certain the amount of deflection at stated periods, and to determine 
what was necessary to break the bars with their respective loads. 

In the cold blast, with a load of 280 lbs., the deflec- ^''^^' 
tion increased in 103 days from - - 1,025 to 1,033 
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Hot blast, ditto, from - . - - 1,173 to 1,197 
Cold blast, with a load of 336 lbs., increased in 105 

days, from - - - - - - 1,344 to 1,366 

Hot, ditto, from ... . . 1,573 to 1,627 

Cold, with a load of 392 lbs., increased the deflection 

in 108 days, from 1,786 to 1,843 

Hot, ditto, from 1,891 to 1,966 

Cold blast, with a load of 448 lbs., continued to increase in deflec- 
tion, and ultimately broke, after sustaining the weight 35 days. All 
the bars from the hot blast broke in the act of loading them with the 
above weight, 448 lbs. 

Mr. Fairburn stated, that all the irons were made of the same 
materials, and under the same circumstances. The irons were of 
fifty sorts. 

Mr. Cottam inquired as to the elastic forces. Dr. Young and 
Mr. Tredgold had found that the strength of the material would fail 
if loaded beyond its elastic force ; he wished to know whether the 
loads had been more or less than 850 lbs. to the foot. Mr. Fairburn 
stated that some of the loads were^ more, some less, and that a weight 
of 280 lbs. produced a permanent s^t of an inch square bar. The 
President remarked, that the calculation as to elastic forces was 
scarcely to be confided in. Mr. Fairburn, in answer to another 
question, stated, that the hot blast iron was the more flexible and 
better capable of bearing impact ; but that all the results of impact 
bad been taken from calculations founded on cold blast iron. Mr. 
Fairburn stated, that the crystalline appearance was finer in hot than 
in cold blast. There were no experiments made on the loss by re- 
melting, and none on wrought iron, — all on cast iron. In reply to 
Mr. Cottam, he mentioned, that all the Scotch irons had no cinder; 
the composition of the others they did not know. Great difficulty 
had been experienced on this point, because the different manufac- 
turers were unwilling to give information. — ^Mr. Guest professed on 
liis part the fullest readiness. — iSome conversation took place with 
regard to the peculiarity of appearance in the broken bars. The 
President remarked, that when a rectangular bar of any substance is 
exposed either to fracture, or even to temporary deflection, a similar 
appearance was found : this was known from the experiments on 
glass by polarized light. Mr. Fairburn in assent said the crystals 
were always more compact in the edge than in the centre. Mr. 
Webster inquired whether the elastic weight was always less than 
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006 third of the breaking weight. Mr. Faicbum said, always-^aad 
afterwards replied to a question from Mr. Guest, that the Sootch hot 
blast iron showed a greater comparative strength as compared with 
cold blast, but that they had made no experiments on South Welsh 
iron. There was a perceptible pennanent set from 880 Ibs.^ the 
experiments being of from five to ten minutes in duration, and it be- 
ing possible to judge the deflection to the one thousandth part of an 
inch. — ^Mr. Webster said it had been found that the first set was 
owing to the breaking of the first crust, and that beyond the fiist 
permanent set up to the elastic limit, the deflexion increases exactly 
as the weight. Some further conversation ensued, in which Mr. 
Smith and others took part, when Mr. Gruest suggested the propriety 
of further continuing these researches, to which the President agreed, 
and suggested a recommendation to this eflfect from the committee 
of the section to the general committee. Thanks were then voted 
to Mr. Fairbum for the zeal and skill with which he had prosecuted 
these researches lor the Association. 

Rail Roads and Canab in the United States. — ^Prof. Henry, of 
New Jersey College, Princeton, U. S. then addressed the section, 
and said, he bad been requested to present to the Association a map 
of the United States, in which were marked the railways and canab 
completed and in progress. They had been fully described in some 
French works lately published, and in the American Almanac* 
After enumerating several geographical facts well known to our 
readers, as to the three natural divisions of America, the Atlantic 
slope, the middle basin of the Mississippi, and the Pacific sfepe, be 
he mentioned that there were now one thousand five hundred miles 
of railway in operation in the United States, and two thousand miles 
of canals ; and that three thousand miles of railway were in progrest, 
which had been in a great degree interrupted, owing to the kte com^ 
mercial convulsions. — ^In answer to a question put by Mr. De Butts, 
be stated, that, on the Hudson, there being very little current, one 
hundred and fifty miles were frequently accomplished by the steam* 
boats in nine hours. — Dr. Lardner much doubted, whether a speed 
of fifteen miles an hour could be generally attainable. — Mr. Webster 
stated, that Mr. Blunt, an American engineer, had, in a pamphlet 
which he quoted, declared, that the American boats had accomplish* 
ed seventy four miles in five hours, and that the distance from New 
York to Albany, one hundred and fifty miles, was performed in ten 
hours by boats built principally with a view to speed. 
(To be continued in the next No.) 
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Art. XIIL— ^JRefiiarlrt on the occurrence of the Aurora Boreailii 
in Summer; with an abstract of Huxham^s Auroral Register 
from 1728 to 1748 ; by Edward C. Herrick* 

At the recent meeting at Liverpool of the British Association for 
the Advancement of Science, Prof. Christie read a paper, in which 
he stated his belief that *' the occurrence of an Aurora Borealis in 
England in the middle of summer, is a pheenomenon hitherto unre- 
corded.''''^ This belief is erroneous ; and as the opinion is very 
generally entertained, that the Aurora Borealis is peculiarly a win- 
ter phenomenon, it may be worth while to show from published 
records that it pertains to midsummer no less than to midwinter. 

Nearly a century since, John Huxham, one of the most learned 
physicians of his time, published at London a Treatise on Epidem- 
ical Diseases.! Supposing that much information concerning the 
causes of epidemics might be derived from observations of the 
weather, he devoted uncommon attention to meteorological studies. 
In his work, besides the ordinary phenomena of the weather, which 
he records with much apparent care, he furnishes a register of the 
Aurora Borealis for the space of twenty years. It cannot be sup- 
posed that his record is perfect ; for without extraordinary care and 
good fortune, occasional omissions are unavoidable ; yet it is proba- 
bly a faithful and tolerably complete account of the Aurora Borea- 
lis, as seen at Plymouth in England during the time above stated. 

A mere quotation from this work, of the great displays of the Au- 
rora Borealis observed in summer, would be sufficient for my pre^ 
ent purpose; but as a record of this kind furnishes valuable data for 
determining whether, as is commonly supposed, the phenomenon 
returns at certain epochs with unusual frequency and brilliancy, I 
will here note every case which the author has recorded. 

In most of the instances which he has registered, the general 
character of the event is indicated by a single word ; in other cases 



* See an account of Prof. Christie's Memoir, in the London Atheneenm of Sept 
30, 1837, (No. 518,) p. 718. 

t Obsenrationes de Afire et Morbis Epidemicis, ab anno 1728 ad finem anni 
1737, Plymuthi facte, etc. Auctore Joanne Hiixham, M.D. R.S.S.— edit, secnn- 
da, Londini, 1753. 8v6. — Vol.^alteram, ab anni nimirum initio 1738, ad exitum 
vsqae 1748. Londini, 1753. 8vo^— The first edition of the first Tolome was pub- 
lished about 1739. I quote from the second edition. 
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the date only is iDentioned. In some 
he adds a short and comprehensive 
given in *' the Julian or old style." 



of the more important cases, 
description. The dates are 



1728. Feb. 26. 


Slight. 


1783. Sept 8. 


Great 


Mch.22. 




29. 


Slight 


23. 


Slight 


Oct 27. 


Great 


July 2. 


Very great: corona.* 


Nor. 27. 


Great. 


4. 


Slight. 


29. 




17. 


Slight. 


1734. May 14. 


Slight. 


22. 


Unuiual: alight. 


13. 


SUght 


Aug. 18. 




Sept 9. 


Slight 


20? 




1733. Aug. 20. 


Great. 


Oct. 1. 




Oct 3. 


Slight 


14. 


Slight. 


1736. Feb. 6. 


Great: corona. 


16. 




7. 


Slight. 


22. 




19. 


Slight 


Nov. 22. 


Slight. 


Aug. 26. 


Narrow zone fr. e. to w. 


1729. Jan. 6. 


Very great. 


29. 




14. 


Great. 


Sept. 26. 


Slight. 


Apl. 11. 




27. 


Slight 


21. 


Slight. 


Oct. 27. 




May 6. 


Slight. 


Nov. 7. 


Slight. 


Sept. 12. 




8. 


Greater than 7th. 


Oct. 14. 




13. 


Great and variegated. 


Nov. 6. 


Great 


1737. Mch. 7. 


Slight 


1730. Feb. 23. 


Very great 


18. 




Mch. 9. 


Slight 


Aug. 9. 




Apl. 1. 


Slight. 


10. 


Very gr't: corona : fiery. 


Aug. 28. 


Great 


11. 


do. do. do. 


Sept. 24. 


Slight 


12. 


Slight 


26. 


Bright 


Nov. 1. 




27. 




7. 




1731. Feb. 19. 


Slight 


Dec. 1. 


Great. Uncertain. 


Apl. 26. 


Very great. 


1788. Jan. 14. 


Great 


Aug. 16. 


Slight 


Apl. 6. 


SUght 


Sept. is. 


Slight 


Oct 21. 




27. 


Very great. 


24. 




Dec. 19. 


Slight. 


26. 




1732. Jan. 18. 


Slight 


27. 




Feb. 7. 


Slight 


1739. Feb. 23. 


Great. 


1733. Feb. 2. 


Slight 


Mch. 1. 


Great 


Mch. 21. 


Slight 


16. 


Great: corona: fiery. 


June 27. 


Very great. 


80. 


Great: corona. 


July 10. 


Great 


Apl. 20. 


Great: fiery. 



• The description of this case would apply very well to the display of July 1, 
1837, as seen here. " Permagnum observavi Lumen Borieale, cujns Radii Incidi 
at non colorati, vibrantes, terminari videbantur in coroscante quasi tJmbella, 
panic ultra Zenith." Vol. i. p. 12. 
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17^, Sapt 12. 






1748. Mch. 8. 


Very great. 


13. 






Apl. 1. 


Slight. 


1740. Mch. 12. 


Great. 




June 28. 


Slight 


18. 


Slight. 




1744. Mch. 22. 


Brilliant. 


14. 






Dec. 14. 




May 27. 






24. 




1741. Mch. 6. 






1745. Feb. 9. 


Great, 


9. 


Slight. 




and a slight 


one in Feb. without date. 


21. 






1746. Feb. 9. 




June 29* 






27. 




July 12. 


Very great. 




Mch. 14. 




Sept. 21. 


Great. 




Oct. 7. 




27. 






Dec. 28. 




1742. Feb. 20. 






1747. Jan. 2. 


Slight. 


Mch. 6. 


Slight. 




Mch. 22. 




6. 


Narrow zone 


from N. B. 


Nov. 21. 


Great. 


15. 


Very great.. 


[tos.w. 


Dec. 6. 


Very great : fiery. 


16. 






1748. Jan. 22. 


Slight. 


24. 






Aug. 28. 


Very great: fiery. 


1743. Jan. 12. 


Great. 




Dec. 4. 


Great. 



From the above register, it appears that some of the most bril- 
liant displays of the Aurora Borealis witnessed during the period of 
record, occurred in June, July and August. 

Dr. Henry Gibbons, in a valuable essay on the Aurora Borealis, 
contained in *• The Advocate of Science and Annals of Nat. Hist." 
8vo. Philad. 1834, Vol. i. p. 21-25, gives a tabular view of all the 
Auroras witnessed by him at Wilmington, Delaware, from Aug. 28, 
1827, to the end of December, 1833, together with the, meteoro- 
logical circumstances of each occurrence. This record plainly con- 
tradicts the prevailing opinion stated in the former part of this pa- 
per. The following are the dates of each instance : 1827. Aug. 
28; Sept.8, 9, 25; Nov. 9, 18.— 1828. Jan. 18; Sept. 26,27 .— 
1829. Jan. 28; March 18; Dec. 19.— 1830. May 6, 14, 15; June 
10, 11 ; July 14; Aug. 15, 20; Sept. 12, 15, 16, 17; Oct. 9; 
Dec. 11, 12.— 1831. Jan. 6, 7 ; Feb. 6 ; March 8 ; April 20; May 
8 ; June 10 ; July 4, 5, 10, 31 ; Oct. 29.— 1832. Jan. 22; March 
27 ; Aug. 22, 23 ; Sept. 30 ; Nov. 14.-1833. Jan. 2; March 21 ; 
May 17; June 17; July 10; Oct. 13; Dec. 15. 

The Aurora has been abundant during the recent summer. It 
was observed here three times in June, seven in July, and six in 
August. There were fourteen evenings in June, seven in July, and 
ten in August, in which the sky was overcast, so that no Aurora 
could have been seen. 

* This case is uncertain. " Areas nempe igneus lucidus valde ah horizonte 
prope S. E. ad grados saltern 90 projectus.'' 
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A display of the Aurora Borealis is often a very extensiTe phe^ 
DomenoD. That of February 18, 1837, which was seen in many 
parts of Europe, was also noticed here.* Prof. Christie, in his me- 
moir above cited, menUons its occurrence in England this year, 
May 19, June 24, July 1, 2, 7, and August 25. At this place, on 
the night of May 19, the sky was entirely overcast, and nun was 
falling: observation on the Aurora was of course impossible. On 
the 24th of June, there was an unusual display here and in Ver- 
mont. On the 1st of July, the exhibition was very grand, and 
nearly equal to any ever witnessed in this region.f A slight ap- 
pearance of it was seen on the 2d. The evening of the 7th was 
mostly overcast, and the moon was shining. No Aurora was de- 
tected, and none, unless uncommonly brilliant, could have been 
seen. On the 25th of August there was here a moderate display ; 
at Castleton, (Vermont) a corona was formed, and the whole exhi- 
bition was one of great brilliancy and beauty. 

It is greatly to be desired that careful contemporaneous observa- 
tions on the Aurora Borealis should be made by persons stationed at 
many different and distant places. Within the last two hundred 
years, a vast multitude of isolated accounts have been recorded, 
most of which are of comparatively little value to science. A tenth 
part of the labor which they have cost, had it been spent in well 
concerted contemporaneous observations in different parts of the 
world, would long ere this have contributed important data for a sat- . 
isfactory theory. The most probable opinion is, that the Aurora is in 
some way a result of magneto^electric action, but the laws which 
govern its capricious appearances have thus far eluded all investi- 
gation. 

No facts have to my knowledge hitherto been published which 
throw any light on the question, whether during an appearance of 
the Aurora in the United States, attended by a disturbance of the 
needle, a correspondent magnetic disturbance and auroral appear- 
ance can be' detected at about the same distance from the corres^ 
ponding magnetic pole in New Holland. Is it too much to hope 
that some of the many American ships which traverse the Indian 
ocean, where opportunities for making the necessary observations 
must often occur, will hereafter bring liome the desired information? 
New Haven, Conn. Nov. 11, 1837. 

• See this Journal, vol zzxii. p. ^96. t See p. 144 of this volome. 
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Art. XIV. — Some account of two visits to the Mountains in Essex 
County f New York, in the years 1836 and 1837; with a Sketch 
of the Northern Sources of the Hudson; by W. C. Redfield. 

Notwithstanding the increase of population, and the rapid ex- 
tension of our settlements since the peace of 1783, there is still found, 
in the northern part of the state of New York, an uninhabited re-* 
gion of considerable extent, which presents all the rugged charac* 
ters and picturesque features of a primeval wilderness. This region 
constitutes the most elevated portion of the great triangular district 
which is situated between the line of the St. Lawrence, the Mo- 
hawk, and Lake Champlain. That portion of it which claims our 
notice in the following sketches, lies mainly within the county of 
Essex, and the contiguous parts of Franklin, and comprises the 
bead waters of the principal rivers in the northern division of the 
state. 

In the summer of 1836, the writer had occasion to visit the new 
settlement at Mclntyre, in Essex County, in company with the pro- 
prietors of that settlement, and other gentlemen who had been invi- 
ted to join the expedition. Our party consisted of the Hon. Archi- 
bald Mclntyre of Albany, the late Judge McMartin of Broadalbin, 
Montgomery county, and David Henderson, Esq. of Jersey City, 
proprietors, together with David C. Colden, Esq. of Jersey City, 
and Mr. James Hall, assistant state geologist for the northern dis- 
trict. 

First Journey to Essex. 

We left Saratoga on the 10th of August, and after halting a day 
at Lake George, reached Ticonderoga on the 12tb ; where at 1 P. M. 
we embarked on board one of the Lake Cham plain steamboats, 
and were landed soon after 3 P. M., at Port Henry, two miles N. 
W. from the old fortress of Crown Point. The remainder of the 
day, and part of the 14th, were spent in exploring the vicinity, and 
examining the interesting sections which are here exhibited of the 
junction of the primary rocks with the transition series, near the 
western borders of the lake, and we noticed with peculiar inter- 
est the effect which appears to have been produced by the former 
upon the transition limestone at the line of contact ; the latter being 
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here converted into white masses, remarkably crystaline in their 
structure, and interspersed with scales of plumbago. 

On the evening of the 13th we were entertained with a brilliant 
exhibition of the Aurora Borealis, which, between 7 and 8 P. M., 
shot upward in rapid and luminous coruscations from the northern 
half of the horizon, the whole converging to a point apparently 
fifteen degrees south of the zenith. This appearance was succeed* 
ed by luminous vertical columns or pencils of the color, alternately, 
of a pale red and a peculiar blue, which were exhibited in great 
beauty. 

On the 13th we left Port Henry on horseback, and, after a ride of 
six miles, left the cultivated country on the borders of the lake and 
entered the forest. The road on which we traveled is much used 
for the transportation of sawed pine lumber from the interior, there 
being in the large township of Moriah, as we were informed, more 
than sixty saw-mills. Four hours of rough traveling brought us to 
Weatherhead's, at West Moriah, upon the Schroon river, or East 
Branch of the Hudson, thirteen miles from Lake Champlain. An 
old state road from Warren County to Plattsburgb passes through 
this valley, along which is established the line of interior settlements, 
in this part of the county. Our further rout to the westward was 
upon a newer and more imperfect road, which has been opened from 
this place through the unsettled country in the direction of the Black 
River, in Lewis County. We ascended by this road the woody de- 
files of the Schroon mountain-ridge, which, as seen from Weather- 
head's, exhibits, in its lofty and apparently continuous elevations, 
little indications of a practicable rout. Having passed a previously 
unseen gorge of this chain, we continued our way under a heavy rain, 
till we reached the dwelling of Israel Johnson, who has established 
himself at the outlet of a beautiful mountain lake, called Clear 
Pond, nine miles from Schroon river. This is the only dwelling 
house upon the new road. 

To travel in view of the log fences and fallen trees of a thickly 
wooded country, affords a favorable opportunity for observing the 
specific spiral direction which is often found in the woody fibre of 
the stems of forest trees, of various species. In a large proportion 
of the cases which vary fi-om a perpendicular arrangement, avera- 
ging not less than seven out of eight, the spiral turn of the fibres of 
the stem in ascending from the ground, is towards the left, or in 
popular language, against the sun. It is believed that no cause has 
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been assigned for this by writers on vegetable physiology. The 
direction, in these cases, coincides with the direction of rotation in 
our great storms, as well as with that of the tornado which visited 
New Brunswick in 1835 and other whirlwinds of like character, 
the traces of which have been carefully examined. 

We resumed our journey on the morning of the 15th, and at 9 
A. M. reached the Boreas branch of the Hudson, eight miles from 
Johnson's. Soon after 11 A. M., we arrived at the Main Northern 
Branch of the Hudson, a little below its junction with the outlet of 
Lake Sanford. Another quarter of an hour brought us to the landing 
at the outlet of the lake, nine miles from the Boreas. Taking leave 
of the '' road," we here entered a difficult path which leads up the 
western side of the lake, and a further progress of six miles brought 
us to the Iron Works and settlement at Mclntyre, where a hospita* 
ble reception awaited us. 

Settlement at Mclntyre, — Mineral Character of the Country. 

At this settlement, and in its immediate vicinity, are found beds 
of iron ore of great, if not unexampled extent, and of the be9t 
quality. These deposits have been noticed in the first report of the 
state geologists, and have since received from Professor Emmons a 
more extended examination. Lake Sanford is a beautiful sheet of 
water, of elongated and irregular form, and about five miles in ex- 
tent. The Iron Works are situated on the north fork of the Hud- 
son, a little below the point where it issues from Lake Henderson, 
and over a mile above its entrance into Lake Sanford. The fall of 
the stream between the two lakes is about one hundred feet. This 
settlement is situated in the upper plain of the Hudson, and at 
the foot of the principal mountain nucleus, which rises between it^ 
sources and those of the Au Sable. 

A remarkable feature of this mountain district, is the uniformity 
of the mineral character of its rocks, which consist chiefly of the 
dark colored and sometimes opalescent feldj^par, known as lahrado^ 
ritef or Labrador feldspar. Towards the exterior limits of the for^ 
mation, this material is accompanied with considerable portions of 
green augite or pyroxene, but in the more central portions of th^ 
formation, this feldspar often constitutes almost the only ingredient 
of the roeks. It se^ems not a little repugnant to our notions of the 
primary rocks, to find a region of this extent which is apparently 
destitute of mica, quartZ; and hornblende, and also, of any traces of 
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stratified gneiss. This labradoritic formation commences at the 
▼alley of the Scbroon river, and extends westerly into the counties 
of Hamilton and Franklin, to a limit which is at present unknown. 
Its northern limit appears to be at the plains which lie between the 
upper waters of the Au Sable and Lake Placid, and its southern 
boundary which extends as far as Scbroon, has not been well de- 
fined. It appears probable that it comprises an area of six or eight 
hundred square miles, including most of the principal mountain 
masses in this part of the state. So far as is known to the writer, 
no foreign rocks or boulders of any size or description are found in 
this region, if we are not to except as such, the fragments of the 
dykes, chiefly of trap, by which this rock is frequently intersected. 
The surface of the rock where it has been long exposed to the 
weather, has commonly a whitened appearance, owing to its exter- 
nal decomposition. Blocks and boulders of this rock are scattered 
over the country in a southerly and westerly direction, as far as the 
southern boundary of the state, as appears from the Report of Pro- 
fessor Emmons* and other observations, and they are often lodged on 
the northern declivity of hills, high above the general level of the 
country. The most eastern of these transported boulders known 
to the writer, is one of about one hundred tons weight, at Cocksackie, 
on the Hudson, one hundred and thirty miles south from the labra* 
doritic mountains. This block is found on a hill, three hundred feet 
above the river, and one hundred and fifty feet above the general 
level of the adjacent country. 

First Expedition to the Mountains. — Encampment. 

It has been noticed that the north branch of the Hudson, after 
its exit from Lake Sanford, joins the main branch of the river, 
about seven miles below the settlement at Mclntyre. Having 
prepared for an exploration up the latter stream, we left Mcln- 
tyre on the 17th of July, with three assistants, and the neces- 
sary equipage for encampment. Leaving the north branch, we 
proceeded through the woods in a southeasterly direction, passing 
two small lakes, till, at the distance of three or four miles- from 
the settlement, we reached the southern point of one of the moun- 
tains, and assuming here a more easterly course, we came, about 
noon, to the main branch of the river. Traces of wolves and 

* Geological Report, p. 110. 
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deer were frequeody seeo, and we discovered also tbe recent 
tracks of a moose deer or the American elk. We had also noti- 
ced on the 16thj at the inlet of Lake Sanford, the fresh and yet 
undried footsteps of a panther, which apparently bad just crossed 
the inlet. 

Tbe beaches of the river, on which, by means of frequent ford- 
ing, we now traveled, are composed of rolled masses of the labra- 
doritic rock, and small opalescent specimens not unfrequently show- 
ed their beautiful colors in tbe bed of the stream. As we approached 
the entrance of the mountains, the ascent of the stream sensibly in- 
creased, and about 4 P. M., preparations were commenced for our 
encampment. A comfortable hut, of poles and spruce bark, was 
soon constracted by the exertions of our dexterous woodsmen. The 
camp-fire being placed on the open side, the party sleep with their 
heads in the opposite direction, under the lower part of the roof. 

On the morning of tbe 18th we resumed the ascent of the stream 
by its bed, in full view of two mountains, from between which the 
stream emerges. About two miles from our camp, we entered the 
more precipitous part of the gorge through which the river descends. 
Our advance here became more difficult and somewhat dangerous. 
After ascending falls and rapids, seemingly innumerable, we came 
about noon to an imposing cascade, closely pent between two steep 
mountains, and falling about eighty feet into a deep chasm, the walls 
of which are as precipitous as those of Niagara, and more secluded. 
With difficulty we emerged from this gulf, and continued our up- 
ward course over obstacles similar to tbe preceding, till half past 
fi P. M., when we reached the head of this terrific ravine. From 
a ledge of rock which here crosses and obstructs the stream, the river 
continues, on a level which may be called the Upper Still Water, for 
more than a mile in a westerly and northwesterly direction, but con^ 
tinues pent in the bottom of a deep mountain gorge or valley, with 
scarce any visible current. To this point the river had been ex- 
plored by the proprietors on a former occasion. 

Lake CoUen. — Mountain Peaks* 

Emerging from this valley, we found the river to have a meander- 
ing course of another mile, in a northwesterly and northerly direc*- 
tk>n, with a moderate current, until it forks into two unequal branches. 
Leaving the main branch which here descends from the east, we fd- 
lowed tbe northern tributary to the distance of two hundred yards 
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from the forks, where it proved to be the outlet of a beautilbl lake, 
of about a mile in extent. This lake, to which our party afterwards 
gave the name of Lake Golden, is situated between two mountain 
peaks which rise in loftj grandeur on either band* We made CMir 
second camp at the outlet of this lake, and in full view of its inter- 
esting scenery. 

Previous to reaching the outlet, we had noticed on tbe margin of 
the river, fresh tracks of the wolf and also of the deer, both appa- 
rently made at the fullest speed, and on turning a point we came 
upon the warm and mangled remains of a fine deer, which had fallen 
a sacrifice to the wolves ; the latter having been driven from tbeir 
savage repast by our unwelcome approach. There appeared to 
have been two of the aggressive party, one of which, by lying in 
wait, had probably intercepted tbe deer in his course to the lake, 
and they had nearly devoured their victim in apparently a short 
space of time. 

The great ascent which we bad made from our first encampnaent, 
and the apparent altitude of the mountain peaks before us, together 
with the naked condition of their summits, rendered it obvious that 
the elevation of this mountain group had been greatly underrated ; 
and we were led to regret our want of means for a barometrical meas- 
urement. Tbe height of our present encampment above Lake San- 
ford was estimated to be from ten to twelve hundred feet, and the 
height of Lake Golden, above tide, at from one thousand eight bun* 
dred, to two thousand feet, tbe elevation of Lake Sanford being 
assumed from such information as we could obtain, to be about eight 
hundred feet. The elevation of the peaks on either side of Lake 
Golden, were estimated from two thousand, to two thousand five 
hundred feet above the lake. These conclusions were entered in 
our notes, and are since proved to have been tolerably correct, ex* 
cept as they were founded on the supposed elevation of Lake San- 
ford, which had been very much underrated. 

August 19tb. Tbe rain had fallen heavUy during the night, and 
the weather was still such as to preclude tbe advance of the party. 
But the ardor of individuals was hardly to be restrained by the 
storm; and during tbe forenoon, Mr. Henderson, with John Che- 
ney, our huntsman, made the circuit of Lake Golden, having in 
their course beaten up tbe quarters of a family of panthers, to 
the great discomfiture of Gheney's valorous dog. At noon, the 
weather being more favorable, Messrs. Mclntyre, McMartin and 
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Hallj went up the border of the lake to examine the valley which 
extends beyond it in a N. N. E. and N. E. direction, while the 
writer, with Mr. Henderson, resumed the ascent of the main stream 
of the Hudson. Notwithstanding the wet, and the swollen state of 
the stream, we succeeded in ascending more than two miles in a 
southeasterly and southerly direction, over a constant succession of 
falls and rapids of an interesting character. In one instance, the 
river has assumed the bed of a displaced trap dyke, by which the 
rock has been intersected, thus forming a chasm or sluice of great 
depth, with perpendicular walls, into which the river is precipitated 
in a cascade of fifty feet. 

Before returning to camp, the writer ascended a neighboring ridge 
for the purpose of obtaining a view of the remarkably elevated val- 
ley from which the Hudson here issues. From this point a moun- 
tain peak was discovered, which obviously exceeds in elevation the 
peaks which had hitherto engaged our attention. Having taken the 
compass bearing of this peak, further progress was relinquished, in 
hope of resuming the exploration of this unknown region on the 
morrow. 

Avalanche Lake. — Return to the Settlement. 

• « 

On returning to our camp, we met the portion of our party which 
bad penetrated the valley north of the lake, and who had there dis- 
covered another lake of nearly equal extent, which discharges by 
an outlet that falls into Lake Golden. On the two sides of this lake, 
the mountains rise so precipitously as to preclude any passage through 
the gorge, except by water. The scenery was described as very im- 
posing, and some fine specimens of the opalescent rock were brought 
from this locality. Immense slides or avalanches had been precip- 
itated into this lake from the steep face of the mountain, which in- 
duced the party to bestow upon it the name of Avalanche Lake. 

Another night was passed at this camp,^ and the morning of the 
20th opened with thick mists and rain, by which our progress was 
further delayed. It was at last determined, in view of the bad state 
of the weather and our short stock of provisions, to abandon any fur- 
ther exploration at this time, and to return to the settlement. Re- 
tracing our steps nearly to the head of the Still Water, we then took 
a westerly course through a level and swampy tract, which soon 
brought us to the head waters of a stream which descends nearly 
in a direct course to the outlet of Lake Henderson. The distance 



Digitized by 



Google 



308 Eaoplaring Vitiis to the Saurca of the Biiton. 

from our camp at Lake Golden to Mclntjre, by this rout, piobabljr 
does not exceed six miles. Continuing our course, we reached the 
settlement without serious accident, but with an increased relish lor 
the comforts of civilization. 

This part of the state was surveyed into large tracts, or townships^ 
by the colonial government, as early as 1772, and lines and comers 
of that date, as marked upon the trees of the forest, are now dis- 
tinctly legible. But the topography of the mountams and streams 
in the upper country, appears not to have been properly noted, if at 
all examined, and in our best maps, has either been omitted or rep- 
resented erroneously. Traces have been discovered near Mclntyre 
of a rout, which the natives sometimes pursued through this moun- 
tain region, by way of Lakes Sanford and Henderson, and thence to 
the Preston Ponds and the head waters of the Racket. But these 
savages had no inducement to make the laborious ascent of sterile 
mountun peaks, which they held in superstitious dread, or to explore 
the hidden sources of the rivers which they send forth. Even the 
more hardy huntsman of later times, who, when trapping for north- 
era furs, has marked his path into the recesses of these elevated for- 
ests, has left no traces of his axe higher than the borders of Lake 
Colden, where some few marks of this description may be perceived. 
All here seems abandoned to solitude ; and even the streams and 
lakes of this upper region are destitute of the trout, which are found 
so abundant below the cataracts of the mountains. 

Whiteface Mountain. — T%e Notch. 

At a later period of the year. Professor Emmons, in the execu- 
tion of his geological survey, and accompanied by Mr. Hall, his as- 
sistant, ascended the Whiteface Mountain, a solitary peak of diflfer- 
ent formation, which rises in the north part of the county. From 
this p(unt, Prof. E. distinctly recognized as the highest of the group, 
the peak on which the writer's attention had been fastened at the 
termination of our ascent of the Hudson, and which he describes as 
situated about sixteen miles south of Whiteface. Prof. E. then pro- 
ceeded southward through the remarkable Notch, or pass, which is 
described b his Report, and which is situated about five miles north 
from Mclntyre. The Wallface mountain, which forms the west 
side of the pass, was ascended by him on this occasioai, and the 
height of its perpendicular part was ascertained to be about twelve 
hundred feet, as may be seen by reference to the geoI<^cal RepcMrt 
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winch was published in February last, by order of the legislature. 
It appears by the barometrical observations made by Prof. Emmons, 
that the elevation of the table land which constitutes the base of 
these mountains at Mclntyre, is much greater than we had been 
led to suppose. 

Second Journey to Essex County. 

The interest excited in our party by the short exploration 
which has been described, was not likely to fail till its objects 
were more fully accomplished. Another visit to this alpine re-» 
gion was accordingly made in the summer of the present yean 
Our party on this occasion consisted of Messrs. Mclntyre, Render^ 
ison and Hall, (the latter at this time geologist of the western dis* 
Irict of the state,) together with Prof. Torrey, Prof. Emmons, 
Messrs. Ingham and Strong of New York, Miller of Princeton, and 
Emmons, Jr. of Williamstown. 

We left Albany on the 28th of July, and took steamboat at 
Whitehall on the 29th. At the latter place an opportunity was af- 
forded us to ascend the eminence known as Skeenes' mountain, 
which rises about five hundred feet above the lake. Passing the 
interesting ruins of Ticonderoga and the less imposing military 
works of Crown Point, we again landed at Port Henry and pro- 
ceeded to the pleasant village of East Moriah, situated upon the 
high ground, three and a half miles west of the lake. This village 
is elevated near eight hundred feet above the lake, and commands a 
fine view of the western slope of Vermont, terminating with the ex- 
tended and beautiful outline of the Green Mountains. 

We left East Moriah on the 31st, and our first day's ride brought 
us to Johnson's at Clear Pond. The position of the High Peak of 
Essex was known to be but a few miles distant, and Johnson informed 
us that the snow remained on a peak which is visible from near his 
residence, till the 17th of July of the present year. We obtained, a 
fine view of this peak the next morning, bearing from Johnson's, 
N. 20^ West, by compass, a position which corresponded to the 
previous observations ; the variation in this quarter being somewhere 
between 8^ and 9° West. 

Descending an abrupt declivity from Johnson's, we arrive at a 
large stream which issues from a small lake farther up tJie country, 
and receiving here the outlet of Clear Pond, discharges itself into 
the Schroon river. The upper portions of these streams and the 
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lakes from which they issue, as well as the upper course of the Bo- 
reas and its mountain lakes, are not found on our maps. From the 
stream last mentioned, the road ascends the Boreas ridge or moun- 
tain chain by a favorable pass, the summit of which is attained about 
four miles from Johnson's. Between the Boreas and the main 
branch of the Hudson, we encounter a subordinate extension of the 
mountain group which separates the sources of the two streams, 
through the passes of which ridge the road is carried by a circuitous 
and uneven route. 

We reached the outlet of Lake San ford about noon on the 1st 
of August, and found two small boats awaiting our arrival. Hav- 
ing embarked we were able fully to enjoy the beauty and gran- 
deur of the lake and mountain scenery which is here presented, 
all such views being, as is well known, precluded by the foliage 
while traveling in the forests. The echoes which are obtained at a 
point on the upper portion of this lake, are very remarkable for their 
strength and distinctness. The trout are plentiful in this lake, as 
well as in lake Henderson and all the neighboring lakes and 
streams. We arrived at Mclntyre about 4 P. M., and the resources 
of the settlement were placed in requisition by the hospitable 
proprietors, for our expedition to the source of the Hudson. 

Barometrical Observations on the Rout. 

The following table shows the observations made with the barome- 
ter at different points on our rout, and the elevation above tide wai- 
ter as deduced from these observations and others made on the same 
days at Albany, by Matthew Henry Webster, Esq. No detached 
.thermometer was used, the general exposure of the attached ther- 
mometers to the open air being such as to indicate the temperature 
of the air, at both the upper and lower stations, with tolerable accu- 
racy. In the observations with the mountain barometer a correc- 
tion is here made for variation in the cistern, equal to one fiftieth of 
the depression which was found below the zero adjustment at thirty 
inches. 

It is proper also to state, that the two mountain barometers made 
use of, continued in perfectly good order during our tour, and agreed 
well with each other in their zero adjustment, which is such as will 
give a mean annual height of full thirty inches at the sea level ; 
but, like other barometers which have leather bottomed cisterns, are 
liable to be somewhat affected by damp and warm w^&ther when 
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in the field, and it is possible that this bygrooietric depression may 
have slightly affected some of the observations which here follow. 



Date. 



July 29, 



July 31, 



Lug.!, 



Place of obserration. 



Lake Champlain at White Hall, - 
Sammit of Skeenes' Mountain at Do.* - 8.40 
Lake Champlain at Port Henry, ... 5 
Ea«tMorial^ Four CornerB,t • • • 5.45 
Road summit, 9 miles from Lake Champlain, 10.45 
WestMoriah, at Weatherhead'8,Schroon valley, 1.15 
Road summit, pass of Schroon Mountain, 
Johnson's, at Clear Pond, .... 5.50 
Do. Do. Second observation,^ 6.20 

Road Bummtt, ridge west of Johnson's, 
Boreas River bridge, 
ride 



Hudson River bridge, • 
Lake Sanford inle^ 
Iron Works at Mclntyre, 
Lake Henderson outlet. 



Hour. 



A. M. 

It 

F. M. 



A. M. 
P. M. 



8 

9.45 

12.30 1 

4 

4.20 

•4.40 



Upper sta- 
tion. .^«->Ba- 
rom. cor- 
rected 1-50 
for varia- 
tion of cis- 
tern. 



Lower sta- 
tion. — 60 
feet above 
tide at Al- 
bany. 



Att. 
Th. 
72f 
71 
73 
71 
71 
76 



rom. 
29.91 
29.39 
29.91 
29.09 
28.42 



28.57 
27.93 
28 08 
27.45 
28.01 
2ai9 
28.17 
28.11 
28.06 



Att 
Th. 



Ba. 

rom. 



29.94 

« 

29.93 



30.04 



30.02 
29.96 



5. 



90 



880 
1.546 

i.iir 

1.375 
2.012 
1.991 



1.810 
1.826 
1.889 



Lake Champlain is about Dinety feet above tide water. 

It appears from the above that the two principal depressions in 
the section of country over which this road passes, west of the 
Schroon valley, is in one case two thousand and in the other eigh- 
teen hundred feet in elevation. 

Second Expedition to the Mountains. 

We left the settlement on the 3d of August, with five woodsmei^ 
as assistants, to take forward our provisions and other necessaries, 
and commenced our ascent to the higher region in a northeasterly 
direction, by the rout on which we returned last year. We reached 
our old camp at Lake Golden at 5 P. M. where we prepared our 
quarters for the night. The mountain peak which rises on the east- 
ern side of this lake and separates it from the upper valley of the 
main stream of the Hudson, has received the name of Mount Mc- 
Martin, in honor of one now deceased, who led the party of last 
year, and whose spirit of enterprise and persevering labors contrib- 
uted to establishing the settlement at the great Ore Beds, as well 
as other improvements advantageous to this section of the state. 



^ Foar hundred and ninety eight feet above Lake Champlain. 

t Seven hundred and ninety feet above do. 

t Mean of the two setts of observations two thousand feet, nearly. 
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On the 4tli we once more resumed the ascent of the main stream, 
proceeding first in an easterly direction, and then to the southeast 
and south, over falls and rapids, till we arrived at the head of 
the Great Dyke Falls. Calcedony was found by Prof. Emmons 
near the foot of these falls. Continuing our course on a more grad- 
p»I rise, we soon entered upon unexploif-ed ground, and about three 
miles from camp, arrived at the South Elbow, where the bed of 
jthe main stream changes to a northeasterly direction, at the point 
where it receives a tributary which enters from south-southwest. 
Following the former course, we had now fairly entered the High 
Valley which separates Mount McMartin from the High Peak on 
the southeast, but so deeply enveloped were we in the deep growth 
pf forest, that no sight of the peaks could be obtained. About a 
mile from the South Elbow we found another tributary entering 
from south-southeast, apparently from a mountain ravine which 
borders the High Pe.ak on the west. Some beautifully opalescent 
specimens of the Labradorite were found in the bed of this stream* 

JSigh Valley of the Hudson. 

Another mile of our course brought us to a smaller tributary from 
the north, which from the alluvial character of the land near its 
entrance is called the High Meadow fork. This portion of our 
rout is in the center of this mountain valley, and has the extraordi- 
nary elevation of three thousand and seven hundred feet above tide. 
We continued the same general course for another mile, with our 
rout frequently crossed by small falls and cascades, when we emerg- 
ed from the broader part of the valley and our course now became 
east-southeast and southeast, with a steeper ascent and higher and 
more frequent falls in the stream. The declivity of the mountain 
which incloses the valley on the north and that of the great peak, 
here approximate closely to each other, and the valley assumes 
more nearly the character of a ravine or pass between two moun- 
tains, with an increasing ascent, and maintains its course for two or 
three miles, to the summit of the pass. Having accomplished more 
than half the ascent of this pass we made our camp for the night, 
which threatened to be uncommonly cold and caused our axemen 
to place in requisition some venerable specimens of the white birch 
«^bicb surrounded our encampments 



Digitized by 



Google 



Exploring Visits to the Sources of the Hud$on. 313 

Phenomena of Mountain Slides. 

A portion of the deep and narrow valley in which we were now 
encamped, is occupied by a longitudinal ridge consisting of bould^ns 
and other debris j the materials, evidently, of a tremendous slide or 
avalanche, which at some unknown period has descended from tbo 
mountain ; the momentum of the mass in its descent having acco* 
mulated and pushed forward the ridge, after the manner of the late 
slide at Troy, beyond the center of the valley or gorge into which it 
is discharged. It appears indeed that the local configuration of sur* 
face in these mountain valleys, except where the rock is in place, 
ought to be ascribed chiefly to such causes. It seems apparent, 
also, that the Hudson, at the termination of its descent from the 
High Valley, once discharged itself into Lake Golden, the latter ex- 
tending southward at that period to the outlet of the Still Water, 
which has been noticed in our account of the former exploration^ 
This portion of the ancient bed of the lake has not only been filled 
and the bed of the stream as well as the remaining surface of the 
lake, raised above the former level, but a portion of the finer debris 
brought down by the main stream, has flowed northwardly into the 
present lake and filled all its southern portions with a solid and ex- 
tensive shoal, which is now fordable at a low stage of the water. 
The fall of heavy slides from the mountains appears also to have 
separated Avalanche Lake from Lake Golden, of which it once form** 
ed a part, and so vast is the deposit from these slides as to have rais- 
ed the former lake about eighty feet above the surface of the latter. 
In cases where these slides have been extensive, and rapid in thehr 
descent, large hillocks or protuberances are formed in the. valleys ; 
and the denudation from above, together with the accumulation be- 
low, tends gradually to diminish the extent and frequency of their 
occurrence. But the slides still recur, and their pathway may oftea 
be perceived in the glitter of the naked rock, which is laid bare in 
their course from the summit of the mountain towards its base, and 
these traces constitute one of the most striking features in the moun- 
tain scenery of this region. 

Main Source of the Hudson. — Fall of the Au Sable. 

On the morning of the fifth we found that ice had formed in ex- 
posed situations. At an early hour we resumed our ascending course 
to the southeast, the stream rapidly diminishing and at length becom* 
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ing partially concealed under the grass-covered boulders. At 8.40 
A. M. we arrived at the head of the stream on the summit of this 
elevated pass, which here forms a beautiful and open mountain mead- 
ow, with the ridges of the two adjacent mountains rising in an easy 
slope from its sides. From this little meadow, which lies within 
the present limits of the town of Keene, the main branch of the 
Hudson and a fork of the east branch of the Au Sable commence 
tbeir descending course in opposite directions, for different and far dis- 
tant points of the Atlantic ocean. The elevation of this spot proves 
by our observations to be more than four thousand seven hundred 
feet above tide water ; being more than nine hundred feet above the 
highest point of the Catskill mountains, which have so long been 
considered the highest mountains in this state. 

The descent of the Au Sable from this point is most remarkable. 
In its comparative course to Lake Champlain, which probably does 
not exceed forty miles, its fall is more than four thousand six hun- 
dred feet ! This, according to our present knowledge, b more than 
twice the entire descent of the Mississippi proper, from its source to 
the ocean. Water-falls of the most striking and magnificent charac- 
ter are known to abound on the course of this streanu 

High Peak of Essex. 

Our ascent to the source of the Hudson had brought us to an ele- 
vated portion of the highest mountain peak, which was also a prin- 
eipal object of our exploration, and its ascent now promised to be of 
easy accomplishment by proceeding along its ridge in a W. S. W« 
direction. On emerging from the pass, however, we immediately 
found ourselves entangled in the zone of dwarfish pines and spruceSj 
which with tbeir numerous horizontal branches interwoven with each 
other, surround the mountain at this elevation. These gradually 
decreased in height, till we reached the open surface of the naoun* 
tarn, covered only with mosses and small alpine plants, and at 10 
A. M. the summit of the High Peak of Essex was beneath our feet. 

The aspect of the mcnrning was truly splendid and delightful, and 
the air on the mountain-top was found to be cold and bracsig* 
Around us lay scattered in irregular profusion, mountain masses of 
various magnitudes and elevations, like to a vast sea of brolren tod 
pointed biUows. In the distance lay the great valley or plaiin^^tfae 
St. Lawrence, the shining surface of Lake Champlain, and t^ex* 
taiaive mountain range of Vermont. The nearer portions ic^jbe 



Digitized by 



Google 



Ex^ofing Fuits to the Sources of the Hudson* 315 

scene were variegated with the white glare of recent rooaotain slides 
as seen on the sides of various peaks, and with the glistening of the 
beautiful lakes which are so common throughout this region* To 
complete the scene, from one of the nearest settlements a vast vol* 
ume of smoke soon rose in majestic splendor, from a fire of sixty 
acres of forest clearing, which had been prepared for the ^' burning," 
and exhibiting in the vapor which it embodied, a gorgeous array of the 
prismatic colors, crowned with the dazzling beams of the midday sun* 
The summit, as well as the mass of the mountain, was found tp 
consist entirely of the labradoritic rock, which has been mentioned 
as constituting the rocks of this region, and a few small speci- 
mens of hypersthene were here procured. On some small de- 
posits of water, ice was also found at noon, half an inch in thick* 
ness. The source of the Hudson, at the head' of the High Pass> 
bears N. 70^ E. from the summit of this mountain, distant one and 
a quarter miles, and the descent of the mountain is here more grad- 
ual than in any other direction. Before our departure we had the 
unexpected satisfaction to discover, through a depression in the 
Green Mountains, a range of distant mountains in nearly an east di- 
rection, and situated apparently beyond the valley of the Connec* 
ticut ; but whether the range thus seen, be a portion of the White 
Mountains of New Hampshire or the mountains of Franconia, near 
the head of the Merrimack, does not fully appear. Our baromet^ 
rical observations on this summit show an elevation of five thousand 
four hundred and sixty seven feet. This exceeds by about six 
hundred feet, the elevation of the Whitefoce Mountain, as given by 
Prof. Emmons ; and is more than sixteen hundred and fifty feet 
above the highest point of the Catskill Mountains. 

Wear of River Boulders. 

The descent to our camp was accomplished by a more direct and 
far steeper rout than that by which we had gained the summit, and 
our return to Lake Golden affi>rded us no new objects of examina- 
tion. The boulders which form the bed of the stream in the upper 
Hudson, are often of great magnitude, but below the mountains, 
where we commenced our exploration last. year, the average sia&e 
does not much exceed that of the paving stones in our cities; — so 
great is the effect of the attrition to which these boulders are subject 
in their gradual progress down the stream. Search has been made 
by the writer, among the gravel from the bottom and shoals of the 
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Hudson near the head of tide-water, for the fragmentary remains of 
the labradoritic rock, but hitherto without success. We may hence 
infer that the whole amount of this rocky material, which, aided by 
the ice, and the powerful impulse of the annual freshets, finds its 
way down the Hudson, a descent of from two thousand to four thou- 
sand seven hundred feet, is reduced by the combined effects of air, 
water, frost, and attrition, to an impalpable state, and becomes im- 
perceptibly deposited in the alluvium of the river, or continuing sus- 
pended, is transferred to the waters of the Atlantic. 

Great IVap DyJce. 

On the 7th of August we visited Avalanche Lake, and exam- 
ined the great dyke of sienitic trap in Mount McMartin, which cuts 
through the entire mountain in the direction from west-northwest to 
east-southeast. This dyke is about eighty feet in width, and being 
in part broken from its bed by the action of water and ice, an open 
chasm is thus formed in the abrupt and almost perpendicular face of 
the mountain. The scene on entering this chasm is one of sublime 
grandeur, and its nearly vertical walls of rock, at some points actu- 
ally overhang the intruder, and seem to threaten him with instant 
destruction. With care and exertion this dyke may be ascended, by 
means of the irregularities of surface which the trap rock presents, 
and J'rof. Emmons by this means accomplished some twelve or fif- 
teen hundred feet of the elevation. His exertions were rewarded 
by some fine specimens of hypersthene and of the opalescent lab- 
radorite, which were here obtained. The summit of Mount McMar- 
tin is somewhat lower than those of the two adjacent peaks, and is 
estimated at four thousand nine hundred and fifty feet above tide. 

The distance from the outlet of Lake Golden to the opposite ex- 
tremity of Avalanche Lake is estimated at two and a quarter miles. 
The stream which enters the latter at its northern extremity, from 
the appearance of its valley, is supposed to be three-fourths of a 
mile in length, and the fall of the outlet in its descent to Lake Col- 
den is estimated, as we have seen, at eighty feet. The head waters 
of this fork of the Hudson are hence situated farther north than the 
more remote source of the Main Branch, which we explored on the 
4th and 5th, or perhaps than any other of the numerous tributaries 
of the Hudson. The elevation of Avalanche Lake is between two 
thousand nine hundred and three thousand feet above tide, be- 
ing undoubtedly the highest lake in the United States, east of the 
Rocky Mountains. 
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The mountain which rises on the west side of this lake and sep- 
arates its valley from that of the Au Sable, is perhaps the largest of 
the group. Its ridge presents four, successive peaks, of which the 
most northern save one, is the highest, and is situated immediately- 
above the lake and opposite to Mount McMartin. It has received 
the name of Mount Mclntyre, in honor of the late Controller of this 
state, to whose enterprise and munificence, this portion of the coun- 
try is mainly indebted for the efficient measures which have been 
taken to promote its prosperity. 

Ascent of Mount Mclniyre. 

On the morning of the 8th, we commenced the ascent of Mount 
Mclntyre through a steep ravine, by which a small stream is dis- 
charged into Lake Colden. The entire ascent being comprised in 
little more than a mile of horizontal distance, is necessarily difficult, 
and on reaching the lower border of the belt of dwarf forest, we 
found the principal ^peak rising above us on our right, with its steep 
acclivity of naked rock extending to our feet. Wishing to shorten 
our rout, we here unwisely abandoned the remaining bed of the 
ravine, and sustaining ourselves by the slight inequalities of surface 
which have resulted from unequal decomposition, we succeeded in 
crossing the apparently smooth face of the rock by an oblique as- 
cent to the right, and once more obtained footing in the woody cover 
of the mountain. But the continued steepness of the acclivity, and 
the seemingly impervious growth of low evergreens on this more 
sheltered side, where their horizontal and greatly elongated branches 
were most perplexingly intermingled, greatly retarded our progress. 
Having surmounted this region we put forward with alacrity, and at 
I P. M. reached the summit. 

The view which was here presented to us differs not greatly in 
its general features from that obtained at the High Peak, and the 
weather, which now began to threaten us with a storm, was less fa- 
vorable to its exhibition. A larger number of lakes were visible 
from this point, and among them the beautiful and extensive group 
at the sources of the Saranac, which are known by the settlers as 
the " Saranac Waters." The view of the Still Water of the Hud- 
son, lying like a silver thread in the bottom of its deep and forestr 
green valley, was peculiarly interesting. The opposite front of. 
Mount McMartin exhibited the face of the great dyke and its pas- 
sage through the summit, near to its highest pointy and nearly parallel 
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to the whitened path of a slide which had recently descended into 
Avalanche Lake. In a direction a little south of west, the great ver- 
tical precipice of the Wallface Mountain at the Notch, distinctly met 
our view. Deeply below us on the northwest and north, lay the 
▼alley of the west branch of the Au Sable, skirted in the distance 
by the wooded plains which extend in the direction of Lake Placid 
and the Whiteface Mountain. 

Mount Mclntyre is also intersected by dykes, which cross it at 
the lowest points of depression between its several peaks, and the 
more rapid erosion and displacement of these dykes has apparently 
produced the principal ravines in its sides. The highest of these 
peaks on which we now stood, is intersected by cracks and fissures 
in various directions, apparently caused by earthquakes. Large 
blocks of the same labradoritic rock as the mass of the mountain^ 
lay scattered in various positions about the summit, which afforded 
nearly the same growth of mosses and alpine plants as the higher 
peak visited on the 5th. Our barometric observations show a height 
of near five thousand two hundred feet, and this summit is proba- 
bly the second in this region, in point of elevation. There are 
three other peaks lying in a westerly direction, and also three others 
lying eastward of the main source of the Hudson, which nearly ap- 
proach to, if they do not exceed, five thousand feet in elevation^ 
making of this class, including Mount McMartin, Whiteface, and 
the two peaks visited, ten in all. Besides these mountains there 
are not less than a dozen or twenty others that appear to equal 
or exceed the highest elevation of the Catskill group. 

Visit to the Great Notch. — Return to the Settlement. 

The descent of the mountain is very abrupt -on all sides, and our 
party took the rout of a steep ravine which leads into the valley of 
the Au Sable, making our camp at night-fall near the foot of the 
mountain. The night was stormy, and the morning of the 9th 
opened upon us with a continued fall of rain, in which we resumed 
our march for the Notch, intending to return to the settlement by 
this rout. After following the bed of the ravine till it joined the 
Au Sable, we ascended the latter stream, and before noon arrived at 
this extraordinary pass, which has been described by the state geol- 
ogists, and which excites the admiration of every beholder. Vast 
blocks and fragments have in past ages fallen from the great preci- 
pice of the Wallface Mountain on the one hand, and from the south- 
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west extension of Mount Mclntyre on the other, into the bottom of 
this natural gulf. Some of these blocks are set on end, of a height 
of more than seventy feet, in the moss-covered tops and crevices of 
which, large trees have taken root, and now shoot their lofty stems 
high above the toppling foundation. The north branch of the 
Hudson, which passes through Lakes Henderson and Sanford, takes 
its rise in this pass, about five miles from Mclntyre, and the eleva*' 
tion of its source, as would appear from the observations taken by 
Prof. Emmons last year, is not far from three thousand feet above 
tide. 

Following the course of the valley, under a most copious fall of 
rain, we descended to Lake Henderson, which is a fine sheet of 
water of two or three miles in length, with the high mountain of 
Santanoni rising from its borders, on the west and southwest. It is 
not many months since our woodsman, Cheney, with no other means 
of offense than his axe and pistol, followed and killed a large pan- 
ther, on the western borders of this lake. Pursuing our course 
along the eastern margin of this lake, we arrived at the settlement 
about 3 P. M., having been absent on our forest excursion seven 
days. 

Elevation of the Mountain Region. 

The following table of observations, as also the preceding one, is 
calculated according to the formula given by Bowditch in his Navi- 
gator, except for the two principal mountain peaks, which are cal- 
culated by the formula and tables of M. Oltmanns, as found id the 
appendix to the Geological Manual of De la Beche, Philadelphia 
edition. For the points near Lake Champlain, the height is de- 
duced from the observations made at the lake shore, instead of those 
at Albany, adding ninety feet for the height of Lake Champlain above 
tide. The barometrical observations made at Syracuse, N. Y., at 
the same periods, by V. W. Smith, Esq., (with a well adjusted ba- 
rometer, which has been compared with those of the writer,) would 
give to the High Peak an elevation of five thousand five hundred 
and ten feet. The observations at Albany have been taken for the 
lower station, because the latter place is less distant, and more nearly 
on the same meridian. Perhaps the mean of the two results may 
with propriety be adopted. In most of the other cases, the results 
deduced from the observations at Albany agree very nearly with the 
results obtained from the observations mad$ at Syracuse. 
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Aug. 3, 

M 

Ang. 5, 



JLng, 8, 
Aug. 12; 



Place of observation. 



Lake Coiden ootlet, 

Hodaoa River, above the Dvlce Falls, 

Do. iaHichVall^,E.ofBft.MclfartiD, 
Do. one third mile above camp, in the 

HtchPaaa, 
Head of the High Pan, sooree of the main 

branch of the Hudson and a fork of the 

east branch of the An Sable, 
Summit of tlie High Peak of Essex, one and 

a qaarter miles S. TO* W. from the source 

of the Hodaon, 
Snmmit of Bfount Mclntyre, between Lake 

Ck>lden and West branch of the Au Sable, 
Summit of Bald Peak,* on the west shore of 

Lake Champlain, six miles N. 29" W. from 

Crown Point, 
Lake Champlain at Port Henry, 
Do. corrected as for 11 a. m. 



Hour. 



Upper sta- 
tion. — Ba- ' 

L cor- 
rected 1-50 
for varia- 
tion of cis- 
tern. 



5.30 P.M. 
12.30 
2.30 F. M 

4.30. 



Lower sta- 
tion. — 60 
feet above 
Ude stAl. 
banj. 



8,40 4.11. 

I P.M. 

1.30 p. M. 

II A.M. 

4 p. K. 



Th 

74 
72 

52 

47 



Ba- 



27.00 
26.72 
26.37 

25.66 



25.43 

24.83 

25.11 

27.99 
30.02 



Ba- 



29.78 
29.97 
29.96 

29.97 



30.20 

30.24 
3ai4 



2.861 
3.366 
3.711 

4.344 
4.747 



5.467 
5.183 

2.065 



View of Lake Champlain. — Routs to the Head of the Hudson. 

Bald Peak is the priocipal eminence on the western shore of Lake 
Champlain, about seven miles N. N. W. from Crown Point, and 
was ascended by the writer on our return to the lake. A good car- 
riage road leads from East Moriah nearly to the foot of the peak, 
from whence the ascent by a footpath is not difficult, and may be ac- 
complished even by ladies, without hazard. The summit commands 
a good view of some of the principal peaks in the interior, and the 
prospect of the prolonged basin of Lake Champlain, which is ob- 
tained from this point, is well worth the trouble of the ascent, and 
IS worthy the attention of tourists who can Gad it convenient to land 
either at Port Henry or Westport, 

The source of the Hudson and the High Peak of Essex, can be 
most conveniently reached from Johnson's, at Clear Pond, by a 
course N. 20° W. ; or by landing at Westport, or Essex and proceed- 
ing to the nearest settlement in Keene. By landing at Port Kent, 
and ascending the course of the Au Sable to the southeast part of 
Keene, and from thence to the Peak, the most interesting chain of wa- 
terfalls and mountain ravines that is to be found, perhaps, in the United 
States, may be visited. At Keene, Mr. Harvey Holt, an able woods- 
man, who was attached to our party, will cheerfully act as guide and 
assistant, in reaching the mountain. From the valley which lies south- 
ward of the peak, and near to the bead waters of the Boreas and Au 
Sable, may be obtained, it is said, some of the best mountain views 
which this region afibrds. But travelers in these wilds, must be 

* 1975 feet above lAke Champlain. 
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provided with their own means of subsistence, while absent from 
the settlements. 




The above sketch must be considered only as an approach Co 
correctness of topography, and is based in part upon the survey 
lines, as found on the County map ; but the geographical position 
is approximated to Burr's Map of the State of New York, by 
means of bearings from known objects on the borders of Lake 
Champlab« 
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Mountains of New Hampshire. 
The only point east of the Mississippi which is known to exceed 
this group of mountains in elevation, is the highest summit of the 
White Mountains in New Hampshire; the elevation of which is 
given by Prof. Bigelow from barometrical observations, reduced by 
Prof. Farrar, at six thousand two hundred and twenty-five feet.* 
Prof. Bigelow adduces the observations of Capt. Partridge, made 
several years since, as giving an elevation of only six thousand one 
hundred and three feet. But the writer is indebted to Dr. Barratt 
for a memorandum of observations made by Capt. Partridge in Au- 
gust, 1821, which gives the height of the principal peaks of the 
New Hampshire group, as follows : 

Mount Washington, above the sea, 6.234 feet. 



Adams, 






5.328 


Jefferson, 






5.058 


Madison, 






4.866 


Franklin, 






4.711 


Monroe, 






4.356 



From' this it appears most probable that there are a greater number 
of peaks in the Essex group that exceed five thousand feet, than in 
New Hampshire ; although the honor of the highest peak is justly 
claimed by the latter. 

Imperfect State of Geographical knowledge — Resources of the 
Mountain District. 

It appears unaccountable, that the elevation of this region at the 
sources of the Hudson should have been, hitherto, so greatly under- 
rated. Even Darby, in his admirable work on American geography, 
estimates the fall of the rivers which enter Lake Cbamplain from the 
west, as similar to those on the east, which he states to be from five 
hundred to one thousand feet.f The same writer also estimates the 
height of the table land from which the Hudson flows, at something 
more than one thousand feet \t The mountains of this region, ap- 
pear tohave almost escaped the notice of geographical wtiters, and in 
one of our best Gazetteers, that of Darby and Dwight, published in 
1833, the elevation of the mountains in Essex county, is stated at 
one thousand two hundred feet. In Macauley's History of New 
York, published in Albany in 1829, there is, however, an attempt 
to describe the mountains of the Northern district of the State, by 

* New England Joarnal of Medicine and Sargery, Vol. V., p. 390. 
t Darby's View of the U. S. p. 242. t lb. p. 140. 
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dividing them into six distinct ranges. This description is neces- 
sarily imperfect, as regards the central portion of the group ; but 
this author appears to have more nearly appreciated the elevation 
of these mountains than any former writer. He states the elevation 
of Whiteface at two thousand six hundred feet, and the highest part 
of the most westerly or Chateaugua range at three thousand feet. 
To the mountains near the highest source of the Hudson, including 
probably the High Peak, he has given the name of the Clinton range, 
and has estimated their elevation from six hundred, to two thousand 
feet !* He also describes the West Branch of the Hudson which 
rises near the eastern border of Herkimer county, as being the prin- 
cipal stream. The Northwest Branch, which unites with the main 
North Pranch, a few miles below Lake Sanford, he describes as rising 
on the borders of Franklin and Essex counties and as pursuing a 
more extended course than the North Branch. Perhaps this de- 
, scription may be found correct, although information received from 
other sources does not seem to confirm this position. 

It is understood that Prof. Emmons, in pursuing his geological ex- 
plorations, has ascended another of the principal peaks situated eas- 
terly of the highest source of the Hudson, and made other observa- 
tions which will be of value in settling the geography of this region. 
The Professor finds the northern district of the state, to be one of 
great interest to the geologist, and although from the deficiencies of 
our maps, he is constrained to the performance of duties which per- 
tain to the geographical, rather than to the geological department of 
science, yet all that can be accomplished in either branch, with the 
means placed at his disposal, may be confidently expected from his 
discriminating zeal and untiring perseverance. 

Owing, perhaps, to the soda and lime which are constituents of 
the labradoritic rock, and its somewhat easy decomposition when ex- 
posed to the action of the elements, the soil of this region is quite 
favorable to the growth of the forests as well as the purposes of agri- 
culture. The beds of iron ore which are found on the waters of the 
Hudson, at Mclntyre, probably surpass in richness and extent, any 
that have been discovered in other countries. In future prospect, 
this region may be considered as the Wales of the American conti- 
nent, and with its natural resources duly improved, it will, at no dis- 
tant period, sustain a numerous and hardy population. 

New York, November 1, 1837. 

* Macauley's History of New York, Vol. i., pp. 3 to 9 and 20, 21. Albany, 1829. 
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Art. XV. — Contributions to English Lexicography; by Prof. 

J. W. GiBBS. 

No. I. Account of some Arabic Words found in English. 

Abuna, (Arab. y^\ Ethiop. f\M : our father; comp. Heb. ^^''M;) 
the title of Christian priests in Syria ; also of the primate of Abyssinia. 

Al, (Arab. ^i the; comp. Heb. 'Irj, for brt;) a prefix to many words 
derived from the Arabic, which, however, has amalgamated with the 
noun itself, and lost its original significancy ; as, alcaid, akMmy, aOco- 
ran, etc. ^ • 

Alcaid, (Arab. ^^^ a governor, with pref. Ji the, from OVJ to j^d, 

gwtm ;) a name of office among the Moors, Spaniards and Portu- 
gu^e. This word is not to be confounded with ca^, which has an 
entirely different origin. 

Alchimy, (Arab. ^^^^V^^ kimia, as if tJie hidden art, with pref. Ji 

the, from (j^^^^ to hide;) the more sublime and difficult parts of 
chimistry. Comp. chimistry. It is remarkable that Richardson ad- 
heres to the old derivation from Gr. x^^k 
s c y 
Alcohol, (Arab. ^_y^^^=^ a pigment for the eyes made of the black 

cs - >' ^ 

oxyd of antimony, with pref. Ji the, from ^J*^^'*^^^^' to blacken or 
paint the eyes ; comp. Heb. Vtlls idem ;) pure spirits. However diffi- 
cult it may be to show the connection between a pigment of antimony 
and pure spirits ; yet the fact of the connection is evident from Span. 
alcohol, which unites these two significations. 

Alcove, (Arab. o»-5-^ kubba, an arch, with pref. Ji the, from ^^^^-^ 
conj. ii. to construct with an arch ; comp. Heb. iiajP a chamber, dor^ 
mitory, so called because arched, from iij? to make curved or hollow ;) 
a recess in a chamber to sit or Ue in ; hence a recess in a library, 

Aldebaran, (Arab. U W^' *iter. the follower, scil. of the Pleiades, from 

^O to follow ; comp. Heb. 'ni'j idem ;) a star of the first magnitude 
in the southern eye of the constellation Taurus. 
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Alembic, (Arab. vJt^T or ^^Q^T a chiniical veaeel for distiDation, wiA 
^ ^ ^ 

pref. ^1 the;) a chimical vessel for distillation. 

Algebra, (Arab, i-^^ *Ac reduction of parts to a whole, or of fractions 
^ c5 -•'^ 

^o a trAo/e number, with pref Ji ^A«, from #-5«^ fo Wim? tip, to consoU' 

date, to make whole ; comp. Heb. ^"2^ to he strong, as if to 66 girded;) 
universal arithmetic, a general made of computing by signs. Richard- 
son has given the Arabic word incorrectly. 

>• 

Alkali, (Arab. (J^ the ashes of a plant called glass-wort, &om which 

* alkali is obtained, with pref. Ji the, from (j^ to fry ; comp. Heb. 
t^'bp to roast ;) the name of a peculiar class of chimical substances. 

AOcoran, (Arab. (J 1 /-^ liter, a reading, with pref. ^jl the, from » >-^ 

to read; comp. Heb. fi^^jj? to cry, to caU, to read;) the saered book of 
the Mohammedans. Also called koran, q. v. 

Almagest, (Arab, magest = Gr. ^^y^orroc, greatest, with pref. J? /Ae ;) 

the name of an astronomical work by Ptolemy. 

S ^ ^ c$ 

Abnanac, (Arab. ^^lA^ a diary, calendar, with pref Jf f^;) a ili^ary, 

ca2enc2ar. 

.!<• ^- 

£San£, (Arab. CT*^^ ajuc^e, from cy«a5 ^^ decide, judge; comp. Hebw 

trr!^!^ to ct^ off, to judge ;) among the Mohammedans, an inferior judge. 
This word is not to be confounded with alcaid, which has an entirely 
different origin. 

Caliph, (Arab. ^Aj^X^- khalipha, a successor, vicegerent, from OUi. 

to succeed; comp. Heb. p)br| to pass along, to succeed;) a title given 
to the successors of Mohammed. 

Chimistry, (Arab. V^a£=s kimia, as if the hidden art, from Cs*^'^ 

to hide ;) the science which teaches the nature of bodies. In usagv it 
is distingubhed from alchimy, q. v. 

Coffee, (Arab. ^^^ kahwa, wine, also a decoction of coffee, from i^^^* 

conj. iv. to cfrtnA; frequently ;) the name of a berry, and of a drink 

made from it 
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5^ > 5 tf >• 

Odion, (Arab. (jJ^ caiton ; comp. {^)Xs^ Umn^ also Heb. n^hs a 
tmnc ;) a aoft, downy sabstance obtained from a plant 

Dragoman^ (Arab. (jUqjJi targoman, on interpreter, from (»?V^ <• 
ui<€r7»rel ; comp. Chald. n^^yPi idem ;) in the east, an interpreter. 

ITiiitr, (Arab.|F6^i a commander, prince, from /-^i to command; comp. 

Heb. 'nxait to say, also to command;) in Turkey, a title of Ixmor given to 
thoee who claim descent from Mohammed. The form omrahs, which 

is derived from the Arabic plural iy^i by annexing 5, is not to be 

imitated. 

/c^ •^ 

Fetwa, (Arab, i^y^ « ^^^ decision or imjiMr, from VX^ conj. iv. #» 

^oe a A^o/ decision ; comp. Heb. iir® to ^pen ;) a written decision of 

the mufti. Comp. mufti. 

JKo^Eft, (Arab. ( ^> V % « pilgrim to Mecca, from ^^togo on apH" 

grimage to Mecca ; comp. Heb. :(^n to ifuw6 rmmcf tfi a circle, to dance, 
to cMtratt a festival;) a Mohammedan pilgrim. 

Harem, (Arab, p/-^ o sanctuary, a woman's apartment, from p /-^ 
to prohibit; comp. Heb. d*^)! primar. to 5A11/ up, to prohibit;) in tb^ 
east, the woman's apartment 

Hegira, (Arab, ^r^'^^ hijra, jf^A^, leamng an^s country, from fSsni^ 

tofiy ; comp. Heb. *n^^ idem ;) the flight of Mohammed from Mecca 
to Medina, from which the Mohammedans reckon time. 
5 ^ <ip 

Imam, (Arab. ^M) a priest, from pi to^o 5e/bre, to 2eac^tfi sacred rites ;) 

a Mohammedan priest. The form tmon is incorrect. 

5 - c 

Jsfant, (Arab, p Jm^'V liter, devotion or submission, scil. to God and hia 

prophet Mohammed, hence the Mohammedan reUgion, from f^ conj. 
iL to 5ic6mt/ to CroJ ; comp. Heb. Dbv3 to 6e soutm^, Hiph. to fiiaA:e peace 
fry su6mt55«m;) ^^ Mohammedan religion. Comp. Moslem and Mu- 
subnan, which are from the same root. 
Iskunism, the preceding word with the Greek termination ism. 
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KAlOy (Arab. *^^ the region in Jrmt of a person, the direction of a 

person^ s face in prayer, from ^J^ to meet ; comp. Heb. ^5j? fo 6e 
before, or over against ;) the direction of a person's face in prayer. 

Koran, in usage the same as Alkoran, q. v. 

sy C-. 

Masonic, (Arab. VSTjL*^ possessed, a skwe; pass. part, from ^^^ to 
possess, rule ; comp. Heb. -jb^a to reign ;) in the east, a kind of mer- 
cenary soldier. 

Mmaret, (Arab. ^jXk/O a place for a light, the turret of a Mohammedan 

temple, from y^ w to shine: comp. Heb. 'nna idem;) the tower of a 
Mohammedan temple. 

Mohammed, (Arab. ^^X^ssXjq praised, also Mohammed, from ^A*:^ to 

praise ; comp. Heb. n^n to desire earnestly ;) the proper name of the 
Arabian impostor. 

MoUa, (Arab. (Jy^ maula, a president, lord, from (^^ to preside, 
govern ;) among the Mohammedans, a superior judge. 

Mosk, (Arab. C-VarUu^ masjid, a temple, from ^Ar^U*. to ineUne the 

head, to worship ; comp. Heb. *iip idem ;) a Mohammedan temple. 

Moslem, (Arab. *^m*>^ one devoted to God and his prophet Mohammed, a 

Mohammedan, from f^ conj. ii. to submit to God; comp. islam above ;)^ 
a Mohammedan. 

Mufti, (Arab. (jJ<^^ one who decides cases of Mohammedan law, from 

yX3 conj. ii. to give a legal decision ; comp. fetwa above ;) in Turkey, 
the chief minister of religion and law, 
Musulman, the Persian form of the Arabic word moskm. The plural 
form musuhnen has arisen from mistake and is incorrect. 

Rais, (Arab. (J*^[r o captain, from (.J^'^T to be head or chief; comp. 

Heb. U^t^*^ the head;) in the east, the certain of a ship. 

Ramadan, (Arab, (jua^;) the month of fasting among the Arabians. 
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OmUk, (Arab. ^PiiAmMwum, daoanameof office, from ^Mi^iohe 
M;) anKHtg the Arabiins and Moon, a man of eminence. 

Sherif, (Arab, ^j^ noble, from O^ to be nobk; comp. Heb. t(y^ 
idem ;) a title of honor given to the descendants of Mohammed. 

5 - e ^ T "' 

SuUan, (Arab. (jUaX*** a prince, ruUr, from rxX ^ to rule ; comp. Heb. 
cblO idem ;) the title of the emperor of Turkey. 

Wadi, (Arab. OU ;) a torrent or bed of a river, 

5 .- 

VixUr, (Arab, fij^^ liter, one loaded with business, from J^h^ to bear; 
comp. Heb. ^tlidem;) among the Mohammedans, a intmsf^o/* stole. 



Art. XVI. — Lectures and Remarks of Dr. Gideon Manteul. 

No. 1. 

We have received, from time to time, printed notices of the ad- 
mirable lectures of Dr. Mantell on geology and other subjects, de- 
livered at Brighton, England, and printed, (in an abridged form,) 
in the papers of that town. 

Like all the productions of that highly gifted and enlightened 
man, they, are replete with accurate science, with enlarged views 
of the relations of things, and with happy moral applications. We 
have, for some time, intended to publish in this Journal, parts of 
these lectures, and occasionally to give them entire, believing that 
we can in no way gratify and instruct our readers more effectually in 
the sciences of which they treat. To the adept, they will prove an 
interesting review, and to the student and especially the young lec«> 
turer, they will afford a fine model of a condensed, perspicuous and 
beautiful style, with as much of accurate science as can well be com- 
municated in a popular lecture. 

We are happy also in the opportunity of paying, (consistently 
with the plan of our work,) this mark of respect to a gentleman who 
b an ornament to his country, and to whom science, especially geol- 
ogy» comparative anatomy, and paleontology are greatly indebted* 
—Ed. 
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Dr. MantelVs Lecture on Zoophytes. 

The subject* (says the reporter) which he bad selected for illostra- 
lion, was one of peculiar interest, and yet perhaps less understood by 
the general observer, than any other department of natural science ; 
nor was this surprising, when we considered that notwithstanding the 
press had poured out books on natural history in such abundance and 
. variety as absolutely to retard the progress of knowledge by the over- 
whelming mass of materials, yet there existed not in our language 
one good elementary work on that wonderful division of the animal 
kingdom which it was the purpose of his present attempt to elucidate* 
If it be necessary (said Dr. M.) for me on this, as on previous occa- 
sions, to defend investigations of this nature from the charge of inu- 
tility or frivolity, and answer the question — '^ To what practical end 
and advantage do such researches tend ?" I might refer to the history 
of all science, where speculations even the most unprofitable, have 
invariably led to great practical benefits. But I will take a higher 
ground, and, in the language of a philosopher alike the pride of our 
country and the admiration of Europe, assert, that there is a lofty 
and disinterested pleasure in scientific pursuits which ought to exempt 
them from such questioning. '^ Communicating as they do to the 
mind the purest happiness, after the exercise of the benevolent and 
religious feelings, of which our nature Is susceptible, I would allege 
thii as a sufficient and direct reply to those who having themselves 
little capacity and less relish for intellectual pursuits, are constantly 
repeating this inquiry." The natural philosopher, accustomed to 
trace the operations of the laws which the Creator has established, 
in circumstances where the uninformed and unenquiring eye per- 
ceives neither novelty nor beauty, walks in the midst of wonders; 
every object which falls in his way elucidates some principle, affords 
some instruction, and impresses him with a sense of harmony and 
order, and of deep humility and dependence. Nor is it one of the 
least advantages of these pursuits that they are independent of ex- 
ternal circumstances, and may be enjoyed in every situation of life ; 
the calm and dispassionate interest with which they fill the mind| 
renders them a most delightful retreat from the agitations and dissen* 
sioas of the world, and from the conflict of passions, prejudices, and 

* In aid of the funds of the new Association for the Fishermen of Brighton. 
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interests in which we all find ourselves continually involved ; in short, 
by directing our attention to the investigation of natural phenomena, 
we may realize the beautiful fiction of our immortal Shakspeare, and 
find- 
Tongues in trees — ^books in the ronning brooks — 
Sermons in stones — and good in every thing. 

The beautiful world around us is every where full of objects present- 
ing innumerable varieties of form and structure, of action and posi- 
tion ; some of them being inanknate or inorganic, and others pos- 
sessing organization and vitality. The organic kingdom of nature 
in like manner was separated into two grand divisions, the animal 
and the vegetable. The differences between organic and inorganic 
bodies were very numerous and manifest ; but in this brief discourse 
fae need only mention a few obvious and familiar characters. All 
the parts of an inorganic body enjoyed an independent existence : 
if he brc^e off a crystal from the mass before him, the specimen 
did not lose any of its properties — it was still a mass of crystal 
as before ; but if he removed a branch from a tree, or a limb from 
an animal, both the one and the other were imperfect, and the 
parts removed underwent decomposition ; the plant withered, the 
animal matter underwent putrefaction. Again, if crystals, which 
maybe considered the most perfect models of inorganic substan- 
ces, were formed, these crystals will continue of the same size and 
figure, unless acted upon by some external force of a chemical or 
mechanical nature : nor has the crystal any power of increasing or 
diminishing its bulk but by addition or subtraction externally. In 
organic bodies the characters are totally different: they acquire 
definite forms and structure which are capable of resisting for a ume 
the ordinary laws that affect inorganic matter, and internally they 
are in constant change ; from the moment of the first existence of a 
plant or animal, to the period of its dissolution, there is no repose, 
youth follows 'infancy, maturity precedes age. It is thus with the 
moss and the oak, the mite and the elephant, life and death are com- 
mon to them all. The lecturer went on to describe the principles 
of vitality which existed in animals and vegetables, and by which 
their systems of vessels were enabled to attract and select nutriment, 
and maintain their existence till the period when the vital principle 
quitted the frame it bad animated. Thus the body became subject 
to the laws which affect inorganic matter, the bough hangs down, 
and the slender stem bends towards the earth, the animal falls to the 
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gjtoundf the skm becomes distended, and the graceful form of life 
disappears, chemical changes begin to operate, decomposition takes 
place, and finally dust returns to dust and the spirit of man to Him 
who gave it. Dr. M. next described the essential characters of ani- 
mal existence and contrasted it with that of the vegetable kingdom ; 
defining the former as possessing certain determinate external forms, 
which were gradually developed, and having an internal organiza- 
tion possessing systems of vessels ibi; effecting nutrition and support, 
combined with a nervous system communicating sensation and vol- 
untary motion. The external forms are as various as the imagina- 
tion can conceive, from the god-like image of man to the shapeless 
mass of living jelly that floats on the waves ; from the elephant and 
whale to the insect and monad, of which five hundred millions are 
contained in a single drop of water : in short, so various and dissimi- 
lar are the forms of animals even on our own globe, that the opinion 
of astronomers that the inhabitants of the glorious orbs around us 
roust of necessity, fi'om the different description and conditions g( 
the respective planets, be totally unlike any that exist on the earth, 
can no longer appear marvellous and incredible. The lecturer then 
observed, that of all the extraordinary forms, none were more unlike 
what the common observer would conceive of animals, than the 
sponges, corals, &c., which were known by the name of zoophytes, 
from two Greek words signifying animal plants. In this very town 
Mr. Ellis, in 1752, first discovered the animal nature of sponges, and 
many other forms previously supposed to be plants. Dr. Mantell 
then described the flustra which occurs on the rocks, and on almost 
every leaf of sea weed, appearing like a fine lace work. When 
viewed through a powerful microscope, every pore in this lace work 
is found to be the cell of a polypus or living animal, in form of a 
tube with the border fringed with bony feelers or tentacula. These 
were the instruments by which the animal obtained its prey, it might 
be seen expanding these feelers, then suddenly contracting them, 
and retreating into the cell, and then again protruding forth, the' 
whole surface of the flustra exhibiting at every pore a living form. 
Dr. M. then pointed out on his beautiful drawings magnified views 
of these extraordinary beings, drawn from living specimens from the 
sea shore. The flustra (which the lecturer observed he took as the 
type of zoophy tal animation, because it was so common,) is a com- 
pound animal, consisting of a fleshy substance with an internal cal- 
careous skeleton, the foci of vitality consisting of polypi, by whose 
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tigency the life of the whole mass is maintaiped. How far each 
polype may possess sensation apart from the rest or from the general 
mass, whether they are separate centres of sensation, and suscepU- 
Ue of pain and pleasure individuallyi it is impossible for us to deter- 
mine. We have a living proof, in our own species, in the Siamese 
twins, that there may be a united organization with distinct nervous 
system and individual sensation. However this may be, it is certain 
that the Almighty Creator of ^e universe has bestowed on these, 
as on all his creatures, the capacity and means of enjoyment. Dr. 
M. then mentioned the various and almost endless forms which this 
elass of animals assumed, some being branched like trees, and flexi- 
ble, others of a stony hardness ; some in large blocks with convolu- 
tions on the surface, of which the brain coral was a familiar exam- 
ple ; others not .unlike large fungi, some of a beautiful blue color ; 
while a well known species was of so exquisite a vermilion, that a 
comparison with it was the greatest compliment paid to the lips of 
beauty. This species, the Corallium rubrum, so much used for or- 
namental purposes, is common in the Mediterranean and other warm 
seas ; and immense quantities are annually obtained for the manu- 
&ctories at Naples, Leghorn, and other places. In a living state it 
tanas a branched figure of about one foot in height, and is covered 
over with a fleshy substance of a pale bluish color, is studded with 
lumierous star^ike projections, from which issue polypi with six or 
eight feelers, the whole looking, when the animals are expanded, like 
a branch of a tree with a crimson base, a bluish bark' and numerous 
fiowers. The paintings exhibited by Dr. Mantell, of the red coral 
when alive, were very be&utiful, and admirably illustrative of his 
description. 

AH the principal forms of corals were exemplified by drawings, 
and by a fine and numerous series of specimens, (of the ^kektom, 
as the lecturer termed them,) of madrepores, astreae, &c. 

The appearance of the recent zoophytes when seen in tranquil 
water was described by Dr. M. as most beautiful ;' the bottom of 
the Red Sea was so enamelled with them in some parts as to appear 
like a bed of tulips or dahlias ; and when we looked at the drawings 
of some of the large fungi, which had a crimson disk with a purple 
and yellow centre, we could not doubt the propriety of the com- 
parison. From the wonderful structure of the zoophytes, Dr. M. 
proceeded to the consideration of the still more marvellous efl^ts 
produced by such apparently helpless beings, the production of coral 
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reefs, and finally of islands akid even continents. A painting of a 
circular island produced by these animalculae was exhibited, Dr. M. 
describing it from the graphic account of Capt. Flinders, and shew- 
ing how it first appeared above the waters, then gradually acquired a 
covering of soil in which a few plants took root ; sea fowl frequented 
it and brought seeds of other vegetables ; these grew, and cocoa nuts 
wafted thither by the currents, took root, and palms shed their beau- 
tiful foliage over the new isle ; lastly, man discovered it, erected his 
but upon it, and called himself lord of this new creation. Surely, 
said Dr. Mantell, it is to an insular paradise of this kind that our 
inimitable poet Moore alludes in those exquisite lines — 

Oh ! had we some bright little isle of onr own, 

In a bltte summer ocean far off and alone, 

Where a leaf never dies in the still-blooming bowers, 

And the bee banquets on through a whole year of flowers, &c. 

The lecturer then proceeded to the consideration of the fossil corals, 
which are found in various parts of England, illustrating his re- 
marks with descriptions and the exhibition of specimens ; and lastly, 
described the extraordinary animal called Encrinite, which is not a 
coral, but allied to the star fish, and has a long articulated column, 
on the top of which is a cup-shaped receptacle furnished with nu- 
merous tentacula or feelers on the margin ; this contained the body 
of the animal, the mouth being in the centre, and the feelers serving 
and conveying the prey into it, as in the polypi of the zoophytes. 
The animal when spread out resembled a flower, and when closed, 
was very like a lily with the petals partially shut. The skeleton, 
which was alone found in a fossil state, consisted of an immense 
number of bones : upwards of thirty thousand had been counted in 
one individual. The Derbyshire limestone is entirely made up of 
the petrified bones of these animals, and owes its beautiful markings 
to the sections of their remains. We have seen, says Dr. Mantel], 
the marvellous organization of being so minute as to be invisible to 
the naked eye, their modes of life and action, and the important 
physical changes efifected by such apparently inadequate agents. 
What beautiful, what striking proofs of the wisdom and goodness of 
the Eternal are here exhibited. Beings are called into existence, 
so minute as to elude our unassisted vision, yet possessing powers 
of voluntary motion and sensation, each with its system of muscles 
and vessels, and living upon beings still more minute, of which mill^ 
ions might be contained in a drop of water ; nay, even that these 
Vol. XXXIII.— No. 2. 43 
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last are supported bj living atoms still less^ and so on, and on, till 
the mind is lost in wonder, and can pursue the subject no fartber. 
Next we see the results produced by these myriads of animated 
forms ; the excess of calcareous matter brought into the waters of 
the ocean consolidated by the influence of these minute beings, aod 
forming new islands and continents. Lastly, we find in the ancieDt 
natural records of our globe, evidence that the Almighty Creator 
acted by the same agents in past ages. The beds of fossil coral 
are now the sites of towns and cities, occupied by a people in the 
highest state of civilization who construct their abodes of the lime- 
stone, and ornament their palaces with the marble formed of the 
consolidated skeletons of the zoophytes which lived and died in an 
ocean that has long since passed away. Hence we perceive that 
He who formed the universe creates nothing in vain ; his works all 
harmonize to blessings unbounded by the mightiest or most minute 
of his creatures ; and the more our knowledge is increased, and our 
powers of observation enlarged, the more exalted are our conceptions 
of the wonders of creation. Thus, to use the eloquent language of 
an eminent divine, while the telescope enables us to see a system 
in every star, the microscope unfolds to us a world in every atom* 
The one teaches us that this mighty globe, with the whole burden 
of its people and its countries, is but a grain of sand in the field of 
immensity — the other, that every atom may harbor the tribes and 
families of a busy population. The one shews us the insignificance 
of the world we inhabit, the other redeems it from all its insignifi- 
cance, for it tells us that in the leaves of every forest, in the flowers 
of every garden, and in the waters of every rivulet there are worlds 
teeming with life, and numerous as are the stars of the firmament ; 
the one suggests to us, that beyond and above all that is visible to 
man, there may be regions of creation which sweep innumerably 
along, and carry the impress of the Almighty's hand to the remotest 
scenes of the universe ; the other, that within and beneath all that 
minuteness which the aided eye of man has been able to explore, 
there may be a world of invisible beings, and that could we draw 
aside the mysterious curtain which shrouds it from pur senses, we 
might behold a theatre of as many wonders as astronomy can unfold; 
a universe within the compass of a point so small as to elude all the 
powers of the microscope, but where the Almighty ruler of all things 
finds room for the exercise of his attributes, where be can raise ano- 
ther mechanism of worlds, and fill and animate them all with the 
evidence of his glory. 
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Art. XVIL — Lifluence of the Great Lakes on our AtUumnal Sun*- 
sets ; by Willis Gaylord. 

Foreign tourists speak with rapture of the beautiful dyes im- 
priated by autumn on the foliage of our American forests; our leaves 
do not fade and fall, all of the same decaying russet hue, but the 
rich golden yellow of the linden, the bright red of the soft maple, 
the deep crimson of the sugar maple, the pale yellow of the elm, the 
brown of^the beach, and the dark green of the towering evergreens, 
are all blended into one splendid picture of a thousand light shades 
and shadows. To the observer, our autumnal woodlands are gigantic 
parterres, the flowers and colors arranged in the happiest manner for 
softened beauty^ and delightful ejSect. And when these myriads of 
tinted leaves have fallen to the earth ; when the squirrel barks from 
the leafless branches or rustles among them for the ripened but still 
clinging brown nuts ; the rural wanderer is tempted to throw himself 
on the beds of leaves accumulated by the wind, and while he looks 
through the smoke-tinted atmosphere, half imagines that he is gazing 
on an ocean of flowers. 

But the claims of our American autumn upon our admiration, are 
very far from depending entirely on the rainbow-colored foliage of 
our woodlands, unrivalled in beauty, though they certainly are : to 
these must be added the splendors of an autumn sunset, the rich- 
ness of which, as we are assured, has no parallel in the much lauded 
sunsets of the rose-colored Italian skies. In no part of the United 
States is this rich garniture of the heavens displayed in so striking a 
manner as in the valley of the great lakes, and the country immedi- 
ately east or southeast of them, and this for reasons which will shortly 
be assigned. The most beautiful of these celestial phenomena begin 
to appear about (he first of September, sometimes rather earlier, and 
with some exceptions last through the months of September and 
October, unless interrupted by the atmospheric changes consequent 
on our equinoctial storms, and gradually fade away in November 
with the Indian summer, and the southern declination of the sun. 
r^ot every cloudless sunset during this time, even in the most favored 
sections, is graced with these splendors ; there seems to be a pecu- 
liar state of the atmosphere necessary to exhibit these beautiful re- 
flections, which however often witnessed, must excite the admiration 
of all who view them, and are prepared to appreciate their surprising 
richness. 
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On the most favored evenings the sky will be without a cloud ; 
the temperature of the air pleasant ; not a hreeze to ruffle a feather, 
and a dim transparent haze tinged of a slight carmine by the sun's 
light, diffijsed through the whole atmosphere. At such a time, for 
some minutes both before and after the sun goes below the horizon, 
the rich hues of gold, and crimson, and scarlet, that seem to float 
upward from the horizon to the zenith, are beyond the power of 
language to describe. As the sun continues to sink, the streams 
of brilliance gradually blend and deepen in one mass of golden 
light, and the splendid reflections remain long after the light of an 
ordinary sunset would have disappeared. We have said that not 
every cloudless sunset exhibits this peculiar brilliance ; when the 
air is very clear, the sun goes down in a yellow light it is true, but 
it is comparatively pale and limited ; and when as is sometimes the 
case in our Indian summers, the atmosphere is flUed with the smoky 
vapor rising from a thousand burning prairies in the far west, he 
sinks like an immense red ball without a single splendid emanating 
ray. It is our opinion that the peculiar state of the atmosphere ne» 
cessary to produce these gorgeous sunsets in perfection, is in some 
way depending on electrical causes ; since it very commonly hap* 
pens, that after the brilliant reflections of the setting sun have dis- 
appeared, the auroral lights make their appearance in the north, and 
usually the more vivid the reflection, the more beautiful and distinct 
the aurora. This fact the numerous and splendid northern lights 
of last September, succeeding sunsets of unrivalled beauty, must 
have rendered apparent to every observer of these atmospheric 
changes. Connected however with this state of the atmosphere, 
and cooperating with it, is another cause we think not less peculiar 
and efficient, and which we do not remember ever to have seen no- 
ticed in this connection, and that is the influence of the great lakes 
acting as reflecting surfaces. 

Every one is acquainted with the fact that when rays of light im- 
pinge or fall on a reflecting surface, as a common mirror, they slide 
oflTso to speak, in a corresponding angle of elevation or depression, 
whatever it may be. The great American lakes may in this respect 
be considered as vast mirrors, spread horizontally upon the earth, 
and reflecting the rays of the sun that fall upon them, according to 
the optical laws that govern this phenomenon. The higher the sun 
IS above the horizon the less distance the reflected rays would have 
to pass through the atmosphere, and of course the less would be tho 
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eSeat produced by them ; while at and Dear the time of setting, the 
rays striking horizontally on the water, the direction of the reflected 
rays roust of course be so also, and therefore pass over or through 
the greatest possible amount of atmosphere previous to their 6nal 
dispersion. It follows that objects on the earth's surface, if near the 
reflecting body, require but little elevation, to impress their irregu-* 
larities on the reflected light; and hence any considerable eminences 
on the eastern shore of the great lakes, would produce the effect of 
lessening, or totally intercepting these rays at the moment the sun 
was in a position nearly or quite horizontal. The reflecting power 
of a surface of earth, though far from inconsiderable, is much less 
than that of water, and may in part account not only for the breaks 
in the line of radiance which exist in the west, but for the fact that 
the autumnal sunsets of the south are inferior in brilliance to those 
of the north. We have been led to this train of thought at this 
time, by a succession of most beautiful sunsets, which, commencing 
the last week in August, have continued through the months of Sep- 
tember and October, with a few exx)eptions, in consequence of the 
fitmospherie derangement attending the usual equinoctial gales. 

It will be seen by a reference to a map of the United States, that 
from the residence of the writer, (Otisco, Onondaga Co. N. Y.,) 
the lakes extend on a great circle from north to south of west, and 
of course embrace nearly the whole extent of the sun's declination, 
as observed from this place. The atmosphere of the north then 
with the exception of a few months is open to the influence of re- 
flected light from the lakes, and we are convinced that most of the 
resplendent richness of our autumnal sunsets may be traced to this 
source. The successive flashes of golden and scarlet light that seem 
to rise and blend and deepen in the west, as the sun approaches the 
horizon and sinks below it, can in no other way be so satisfactorily 
accounted for as by the supposition, that each lake, one after the 
other, lends its reflected light to the visible portion of the atmos- 
phere, and thus as one fades, another flings its mass of radiance 
across the heavens, and acting on a medium prepared for its recep- 
tion, prolongs the splendid phenomena. 

We have for years noticed these appearances and marked the fact, 
that in the early part of September, the sunsets are generally of un- 
usual brilliancy, and more prolonged than at other or later periods* 
They are at this season, as they are at all others, accompanied by 
pencils or streamers of the richest light, which diverging from the 
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position of the sua, appear above the horizoo, and are aocnetknes so 
well defined that they can be distinctly traced nearly to the senitfa. 
At other seasons of the year, clouds just below the horizon at sunset 
produce a somewhat similar result in the formation of brushes of 
light ; and elevated ranges of mountains, by intercepting and divi- 
ding the rays, whether direct or reflected, effect the same appearan- 
ces ; but in this case there are no elevated mountains, and on the 
roost splendid of these evenings the sky is always perfectly cloudless. 
We have marked the uniformity in the relative position of these 
pencils at the same season of the year for a great number of years ; 
and this uniformity, while it proves the permanence of their cause, 
has led us to trace their origin to the peculiar configuration of the 
country bordering on the great lakes. 

At the time of year these pencils are beginning to be the most 
distinct, a line drawn from this point to the sun would bear at sun« 
set, about twenty five degrees north of west, passing over the west 
end of lake Ontario, the greatest diameter of Lake Huron, and across 
a considerable portion of Lak'e Superior. At this time, or about 
the first of September, the streamers or pencils exhibit somewhat 
the appearance shown in the following engraving : 



A 

Here A, represents the place of the sun, some two or three de- 
grees below the horizon B, B. Fig. 1, denotes the reflections front 
Lake Erie. 2, the comparatively dark space caused by the penin- 
sula between Lake Erie and Lake St. Clair. 3, represents the re* 
fleeted rays from St. Clair. 4, the now reflecting peninsula between 
the St. Clair and Lake Huron ; and 5 to 13 the reflection from 
Lake Huron, broken into pencils by the elevated lands on the south- 
eastern margin of the lake. 
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From considerations connected with the figure of the earth, the 
relative position of the sun and the lakes, the nature of reflecting 
surfaces, and the bills that it has been ascertained border Lake Hu- 
ron on the east, it appears clear to us, that the broken line of these 
hills acts the part of clouds or mountains in other circumstances, in 
intercepting and dividing into pencils the broad mass of light reflect* 
ed from the Huron, and thus creating those beautiful streamers that 
appear in the north of west, and with which, as it were, the com* 
mencement of autumn and the Indian summer is marked. Farther 
to the south, appears distinctly the break occasioned by the land that 
intervenes between the Lakes Huron and St. Clair, and this as well 
as^he one between the latter lake and Erie, is rendered more stri- 
king by the brilliant pencil streaming across the heavens from the 
St. Clair. The reflected light of this body of water, insulated as it 
is by the shaded spaces in the sky, and separated from the glowing 
masses to the north and the south, is, throughout the season, one of 
the most striking and best defined objects in the west. From the 
middle of September to the early part of October, during which time 
the sun sets nearly in the west from this place, the appearance of 
the reflected rays is somewhat like the representation below. 



Here the letters and figures represent the same objects as in the 
former cut, and show that the cause of the pencils must be perma- 
nent or such a change in their inclination would not take place with 
the declination of the sun. The reflections from Erie at this time 
rise in a broad unbroken mass a little south of west, while that from 
St. Clair occupies the centre, and the maze of pencils from Huron 
begin to blend and show nearly as one body. As the sua returns 
still farther south, the light from Erie occupies a still more prominent 
place ; the column of light from the St. Clair inclines still more to 
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the right ; the breaks from the isthmuses of Erie and Huron become 
less distinct ; the reflections from the Huron are melted into an un- 
broken mass, the interruption from the hills being lost in the oblique 
position of the pencils ; and the sun has scarcely time to leave this 
extensive line of reflection, before all these streamers and breaks 
are abruptly melted into the rich dark crimson that floats up from 
the Michigan, or the mighty Superior. At the close of October or 
the first of November, the splendor of the heavens, though sensibly 
diminished, is at times very great, and the outline of the reflections 
presents the following appearance. 



The figures and letters are still the same, and taken in connection 
with the southern declination of the sun shows as before the fixed 
nature of the causes, and their relative position to the observer. 
Lake Erie now fills up the foreground in the direction of the sun ; 
St. Clair is still distinct, and separated from Erie and Huron ; the 
hills which in early autumn were between us and the sun, and broke 
up tlie light thrown from the Huron into such beautiful pencils, are 
now to the northward of any light reflected to us, if indeed they are 
not beyond the line of rays from the lake, and the streamers from 
this source disappear from the heavens, not to return, until, with 
another year and a renewed atmosphere, the sun is again found in 
the same position. Were there any elevated ranges on the peninsula 
of Michigan, we might reasonably expect that the reflected light from 
that body of water, would be broken as is the cone from Lake Hu- 
ron. But Michigan is too level to ofler in its outline any such in* 
terruption, hence the pencils must fade away with the disappear^ 
ance of the sun from the line of the Huron, St. Clair, and Erie. It 
is possible too that as the season advances the atmosphere loses its 
proper reflecting condition, and renders it impossible for reflected 
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light to produce the efiects of September or October. The electric 
change denoted by the fact that in the region of the lakes, tbaoder 
rarely occurs after these phenomena become visible, and that these 
are usually accompanied or followed by the aurora, would seem to 
render such a supposition probable. 

We have thrown out these hints — for we consider them nothing 
more— in the hope of directing the notice of other and more com- 
petent observers to the facts stated, and, if possible, thereby gaining 
a satisfactory solution of the splendid phenomena connected with our 
autumnal sunsets, (should the foregdng not be considered as such,) 
or should further observations show that any of the above premises 
or inferences have been founded in error. 
Otisco, Novembers, 1837. 



Art. XVIII. — Some Remarks on the Oenus Paradoxides ofBrong- 
niarty and on the necessity of preserving the Oenus Triarthrus, 
proposed in the Monograph of the l^rilobites of North Amer^ 
ica ; by Jacob Green, M. D., Professor of Chemistry in Jefier- 
son Medical College. 

The genus Paradoxides, first proposed by Prof. Brongniart, and 
founded on a magnificent trilobite in M. DeFrance's collection, has 
embarrassed most fossil zoologists who have attempted to make use 
of It in arranging and describing their specimens. The late Pro- 
fessor Dalman, in his important memoir on the trilobites, published 
in the Transactions of the Swedish Academy, would not admit the 
genus as it now stands, into his work, but grouped some of the spe- 
cies included in it, under the generic name of Olenus. 

The animal remain in M. DeFrance's cabinet, is called by Prof, 
Brongniart Paradoxides spinulosusj and was the only Paradoxides 
which he had examined when his valuable work on the Trilobites 
first appeared. Dr. Wahlenberg's fine figure of the old Linnean 
£ntomolithus paradoxus, was so analogous in all its principal charac- 
ters to the fossil of DeFrance, that he not only did not hesitate to 
consider it another species of the same genus, but he gave the ge- 
neric name itself to this group, to preserve the memory of Linne's 
singular relic. Now if this genus had embraced those animals only, 
which exhibit, what its author considers, its essential characters, 
there would have been no difficulty on this subject. These charac- 
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ters are, that the animals should be blindj and that the arches of the 
lobes, and tsptdally those of the ta%U should be prolonged beyond 
the membrane which sustains them. But notwithstanding these re- 
marks, and doubtless from a desire not to multiply names. Professor 
Brongniart has introduced into his genus Paradoxides, from draw- 
ings, three animals, which bear a very faint resemblance to those on 
which it was founded ; these fossils he names P. scaraboides, P. 
gibbosus, and P. laciniatus. The first has an expanded tail, some- 
what like an Asaph ; the second has no prolongation whatever of 
the lateral and caudal arches, and the third is supposed to be fur- 
nished with eyes. I have but little doubt that Prof. Brongniart will 
exclude these fossils when he comes to examine them for himself 
from his otherwise natural genus Paradoxides, in some future edition 
of his roost admirable work. 

The practice adopted by some of amending, modifying, or in 
some essential point, altering the generic characters of one author to 
adapt them to new animals discovered by another, I suppose to be 
altogether inadmissible and contrary to the established canons of a 
correct nomenclature. 

I have been led to these remarks in consequence of some recent 
attempts to force my genus Triarthrus into that of Paradoxides. It 
is not pretended, I believe, that the animal remain I have described 
as Triarthrus Beckii^ bears the most distant resemblance to the P. 
spinulosus or the P. tessini, the only true Paradoxides of Brcmgni- 
art, but that the head^ according to one author, is like that of the P. 
scaraboides, and the tail, according to another, is similar to that of the 
p. gibbosus. It is obvious that by such a process of compressioa 
and amalgamation, of decapitation and curtailment, all generic dis- 
tinctions would be of little value. 

It is one of the fixed principles of nomenclature among natural- 
ists, that the first name applied to a genus, should be invariably re- 
tained, and that the author himself of the genus should not be allow- 
ed, without the most cogent reasons, to infringe this law. From the 
great accumulation of species, and from the new discoveries with 
regard to old ones, in fossil zoology, it is plain that if we adhere to 
the genera as first established, and create no others ; or if, on the 
plan of Fabricius, we make subdivisions of them, by introducing new 
characters to adapt them to new objects, then the genera will not 
only be overloaded, so as to be comparatively useless, but they will 
necessarily embrace animals very imperfectly characterized. Again, 
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il is maintairied by many, that an indispensable condition to the es-' 
tablishment of a genus, is that some species be at the same time ex-< 
hiblted as typical of the whole group. When this can be done, its 
expediency and propriety is exceedingly obvious ; but when we con- 
sider our imperfect views of organized beings, taken as a whole, — 
and more especially our limited knowledge of fossilized bodies, a 
knowledge, however, which is almost daily increasing ; it is manifest 
that species now at the head of a genus, will, in the progress of dis- 
covery, more naturally arrange themselves in some other position in 
the group. But when an author himself regards a particular species 
as the type of his genus, we must, I suppose, retain his generic name 
for that type, whatever may become of the other species which our 
imperfect knowledge may have led us afterwards to group with it. 

Governed by the preceding principles, I would suggest the pro- 
priety of limiting the genus Paradoxides of Brongniart to those fossil 
remains only, which are allied in their structure to the P. tesaini and 
P. spinulosus, and which must be regarded a typical species. On 
the same ground I would urge the necessity of retaining the genus 
Triarthrus, which was proposed in 1832. A slight comparison of 
some of the essential characters of the two genera, will prove the 
importance of separating them. 

Paradoxides. Triarthrus. 



J?o Jy--depressed — not contractile 
Costal arches — with filamentous 

or spinous prolongations. 
Lateral lobes — wider than the 

middle lobe. 



Body — elevated — contractile. 

Costal arches — with no prolonga- 
tions whatever. 

Lateral lobes — not wider than'the 
middle lobe. 



For these reasons, and some others which might be specified, I 
conceive that the genus Triarthrus ought not to be merged in that of 
Paradoxides. 

The following may be considered as the generic characters of 
the Triarthrus. 

Body slightly convex — contractile. 

Buckler — with transverse furrows or folds. 

Oculiferous tubercles — none. 

Abdomen^ with ten or more articulations. 

Lateral lobes^ not prolonged as in Paradoxides. 

Tail simple, or furnished with a membranaceous expansion. 
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The peculiar organization of the tail naturally divides the genus 
into two sections, and all the species, as far as they are known, majr 
be arranged as follows. 

Genus TRiARTfiRus. 

Tail simple, or without membranaceous expansion^ 

T. Beckii. 

T. Gibbosus. (P. Gibbosus of Brong.) 

Tail with membranaceous expansion. 

T. Scaraboldes. (P. Scarabdides, Brong.) 

T. Laciniatus ? (P. Lacinialus, Brong.) 

In the last number of your Journal there is a very interesting 
paper on some trilobites, by James Hall, Esq., and he has bad the 
good fortune to discover and describe the first perfect specimen of 
our Triarlhrus Beckii, the only American species of this genus 
which I suppose has yet been found. His excellent paper contains 
the figure and description of what he imagines to be another species, 
but judging from the representation he has given of it, and from the 
numerous heads or bucklers of the animal in my possession, the cur- 
vature of the external margin of the cheeks, which seems to consti- 
tute the principal peculiarity, has been produced by the manner in 
which the animal has been fossilized. 

Before closing these remarks, I may mention an objection which 
has been urged against the genus Triarthrus, because it was founded 
on the supposition that the bucTcler was the abdomen of the animal. 
This objection, I think, will not be considered valid, especially as the 
term Triarthrus, which, though originally applied to the three divis- 
ions or articulations, of what was then supposed to be the abdomen, 
may now, without much latitude of interpretation, be considered as 
referring to the three lobes, or longitudinal divisions of the body, the 
name would then be analogous to Trilobite^ Trimerusj and other ap- 
pellations common in zoological nomenclature. At any rate, I now 
propose the name Triarthrus, for the group as above characterized. 
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Art. XIX. — Remarks on the Barometer^ xoith a table of Meieoro^ 
logical Observations^ made on board of the U. S. Ship Peacock^ 
from July 8rt, to August 17 th^ 1837, during a passage from 
Peru to the United States^ by way of Cape Hornj reported by 
W. S. W. RuscHENBERGER, M. D., SurgeoD U. S. Navy, &c. 

The barometer has not been in general use in the Navy of the 
United States more than fifteen or twenty years. Though this pe* 
riod is sufficient for establishing its utility in foretelling states of 
weather, it has not yet gained the universal confidence of the officers. 
However certain the indications of this instrument may be on shore, 
where it is at perfect rest, and where the observations may be made 
with the nicest accuracy, the same cannot be said of it when at sea; 
where, from the incessant motion of the ship, in spite of the best 
mechanical contrivance for its suspension, the mercurial column is 
constantly fluctuating, and therefore the observations are obnoxious to 
error, and at best must be considered only as proximative to the truth. 

In the British navy the same difiference of opinion prevails, though 
we might infer, that it is implicitly relied on in some instances. We 
were told, when in China, that the commander of an English two* 
and-thirty gun frigate, in the month of August, 1835, actually threw 
overboard all his guns, because the rapid sinking of the barometer 
indicated an approaching typhoon. This gentleman took to himself 
the credit of thereby saving the ship, which was in a few hours af- 
terwards thrown upon her beam ends by a violent storm, and with 
difficulty saved from total loss, even thus lightened of her battery. 
Such instances must go far in establishing the claims of the instru- 
ment to confidence. 

It is pretty generally conceded that the barometer is more faithful 
in its indications in some positions than in others ; and while it is al- 
most altogether distrusted near the equator, it is confidently referred 
to in high latitudes. In the city of Lima, Lat. 12^ S, Dr. Unaoue, 
(Observaciones sobre el clima de Lima,) tells us, the barometer only^ 
varies from two to four lines throughout the year, without any estab- 
lished order, the range being two lines higher in the summer than ia 
the winter. It should be borne in mind, that the atmosphere of this 
region is rarely afifected by any very strong commotion ; and in one 
instance, (April, 1808,) just before a fresh south gale, it rose between 
two and three lines above its ordinary maximum height. In the 
island of Ceylon, also near the equator, the barometer invariably 
foretells an approaching gale. 
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At places beyond the tropics, scarcely a difference of opinion ex- 
ists on the subject. At Valparaiso, Lat. 33^ S., any considerable 
fall of the mercury is almost always followed by a gale from the 
north, accompanied by heavy rain ; and at the Cape of Good Hope, 
Lat. 35^ S., the sinking of the barometer always precedes the 
storm. Off Cape Horn, Captain King, R. N., found its indications 
of the utmost value, and states that its variations " correspond to 
those of high northern latitudes in a remarkable manner, chang- 
ing south for north, east and west remaining the same." In anoth^ 
er place he says, "with respect to the utility of the barometer 
as an indicator of the weather that is experienced off Cape Horn, I 
do not think it can be considered so unfailing a guide as it is in the 
lower or middle latitudes. Captain Fiiz Roy, however, has a better 
opinion of the indications shown by this valuable instrument : toy 
opinion is, that although the rise or fall precedes the change, yet it 
more frequently accompanies it."* 

The barometer is subject to a diurnal flux and reflux, which was 
first remarked, I believe, by Baron Humboldt, in J 802, at Lima, and 
since confirmed by various observers at other places. At that place. 
Dr. Unanue states, it rises from five o'clock, A. M. until nine, the 
lime of its maximum height; from that hour until meridian, it re^ 
mains stationary ; then falls until four o'clock, P. M. and remains sta-* 
tionary ; it again rises from seven till eleven o'clock, and again de^ 
scends from midnight until four o'clock, A. M. 

The variations of the barometer were noted every four hours, 
through the day and night, in a range of 93 degrees of latitude in the 
Atlantic, and 45 degrees in the Pacific ocean. 

The first column in the table shows the day upon which the obser-^ 
rations were made ; the second, the position of the ship ; the third, 
die hoar of the day, beginning at the meridian, (marked m,) the fig-> 
ures 4 and 8, immediately following, are four and ^ght o'clock, P. 
M. ; 0, is the sign of midnight, and the figures 4 and 8 are four and 
eight o'clock, A. M. ; so that the divisions of the day are in accord- 
ance with the nautical method of reckoning time. The fourth col"" 
umn contains the variations of the barometer ; the fifth and sixth, 
die temperature of the air and water by Fahrenheit's thermometer ; 
die seventh, the direction of the wind ; the eighth, the distance run 
by log each four hours, to show proximately the force of the wind, 

*' Sailing: Directions for the coasts of eastern and western Patagonia, &c., by 
Philip Parker King, Captain R. N., P. R, S., &c. London : 1832. 
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and the ninth, records the state of the weather. When not marked 
reefs, the ship was under full sail. 

The temperature of the air and water were examined by the same 
thermometer, and therefore we may suppose the temperature of the 
air is marked lower than it actually was, as the mercury would fall 
something from the evaporation of the moisture left upon the glass 
after each immersion. 

According to the table, the fluctuations of the barometer do not 
precede the changes of weather, but as Captain Fitzroy remarks, 
seem to accompany them. On the 28th of July, the ship was lying- 
to in a gale, the barometer standing at 39.76 inches ; on the 29th, the 
barometer standing at 30.15, the ship is stilt lying-to, the weather 
moderating with the rise of the mercury* The barometer having 
fallen in the preceding five days from 30.50 to 29.75, on the 4th 
August, (lower than it was in the gale of the 28th July,) the weather 
was cloudy and the wind moderate. The mercury continued to fall 
until the 11th, when it stood at 28.40, yet in the mean time the 
weather, though somewhat boisterous, was not so heavy as to require 
the ship to lie-to. The same description of weather was experi* 
enced under almost all the variations of the barometer, though k was 
commonly fair when the mercury stood above thirty inches, but not 
invariably so. 

The observations do not show that the mercury has a regular di* 
urnal flux and reflux, though it was seldom stationary throughout the 
twenty-four hours. 

It would seem, from our present knowledge, that the fluctuations 
of the barometer indicate changes of weather differently in different 
latitudes ; while a rise of the mercury in some regions is followed 
by fresh gales, in others, the same phenomena follow the fall of the 
column. If this be established, it is clear that the barometer is not 
of universal practical use in navigation, but requires to be studied for 
particular regions. 

Though we may generalize from the table before us, the observa- 
tions are too limited to infer any general rules, or establish any one 
fact in relation to the practical use of the instrument ; but, sufficient 
evidence, with very little labor, might very soon be accumulated by 
navigators, to put all questions at rest in regard to it. 

The temperature of the water, both in the Pacific and Atlantic, 
was constantly higher than that of the air, and increased as we ap- 
proached the land at Rio de Janeiro, as well as at Bahia. 

U. S. Ship Peacock, Norfolk, Va., October 27, 1837. 
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Meteorological Observations, made on board of the U. States Ship 
Peacock^ on her passage from Huacho, (Peru,) to the United 
States, via Cape Horn,* 1837. 



♦ The observations after doubling Cape Horn, are, by permission of the author, 
omitted — as those now published give the most interesting, and the remainder, 
although valuable, are too extensive for our pages. — Ed. 
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354 On Meteoric Showers in August* 

Abt. XX.— Fttr/Aer proof of an annual Meteoric Shower in 
August J with remarks on ^looting Stars in general; by JEId- 
WARD C. Herrick. 

In a hasty communication published in the last number of tbis 
Journal, I stated my conviction of the high probability, that there 
generally occurs on or about the 9ih of August in every year^ a 
remarJcably large number of shooting stars. In support of that 
oj^inion, it was shown that such a meteoric shower had been ob- 
served at that period, in at least six different instances. Since that 
article was written, I have continued the search, and have had the 
gratification of finding several additional facts, which confirm the 
proposition. These will be here recited. 

(1.) Mr. T. Forster, in his Pocket Encyclopedia of Natural 
Phenomena^ &c. 12mo. London, 1827, has a short article on me- 
teors, which he divides into three classes. Of the third kind he 
says, " They are generally small, and of a bluish-white color, but 
their peculiar characteristic is that of leaving long white trains be- 
hind them, which remain visible for some seconds, in the tract in 
which the meteors have gone." * * * « These kind of meteors 
abounded on the night of lOth August, 1811, after a showery day«" 
Part I. p. 40. In the same work, (p. 298,) in the Rustic Calen- 
dar^ under date of August 10, he remarks, '* Falling stars and me- 
teors most abound about this time of year ;" — and refers to Caten-' 
dar at end of Researches about Atmos. Phenom., and to the Pe^ 
rennial Calendar. Neither of these works is at my command. 
This ' Encyclopaedia' is made up chiefly from manuscripts left by 
the author's father, T* F. Forster, Esq. who was long distinguished 
as an assiduous meteorologist. 

(2.) In the Philosophical Transactions of the Royal Society of 
London, Vol. 70, (1780) is a letter from Sir William Hamilton, de- 
scribing a series of eruptions of Vesuvius witnessed by him in the 
month of August, 1779. Not having access to the original Trans- 
actions, I quote the following extracts from that letter, through 
Dodsley's Annual Register, for 1780. London. 8vo. 

"1779. August 9. Upon the whole, this day's eruption was very alarming : 
until the lava broke out about two o'clock, and ran three miles between the two 
mountains, we were in continual apprehension of some fatal event. It continued 
to run about three hours, during which time every other symptom of the moun- 
tain-fever gradually abated, and at seven o'clock at night all was calm. 11 was 
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mhivefsdUf remarked, tkai the air this night, for many hours after the eruption, 
was fitted with meteors, such as are vulgarly called falling stars ; th^y shot gen- 
erally in a horizontal direction^ leaving a luminous trace behind them^ hut which 
^ickly disappeared. The Dight was remarkably fine, starlight, and withoat a 
cload. This kind of electrical fire seemed to be harmless, and nerer to reach the 
ground."— Anil. Reg, pp. 81, 82. 

It is scarcely possible that these meteors came from Vesuvius. 
The writer says expressly, that at 7 at night all was calm, and gives 
us no intimation that there were, after that hour, until the morning 
of the 11th, any signs of disturbance in the mountain. If these 
bodies proceeded from the crater, they must have been visible in 
their ascent. Moreover, had they been either incandescent or burn- 
ing particles ejected from the volcano, they must have fallen to the 
earth. 

The constant expectation of a new volcanic eruption^ doubtless 
induced many persons to maintain a vigilant watch during the night, 
and thus they happened to witness this display of shooting stars, 
which might otherwise have passed unnoticed. 

(3.) The following extracts are taken from the ^' Resvlis of a 
Meteorological Journal for August^ 1826, kept at the Observatory 
of the Royal Academy ^ Gosport^ HantSy^^ contained in Taylor's 
Philosoph. Mag. and Journal, 8vo. No. 341. London, Sept. 1826. 
Vol.68. 

" This high mean temperature is chiefly owing to the warm and sultry nights 
in which meteors were frequently seen. In the night of the lOth instant, from 9 
till 12 P, M., there was a fine display of meteors in all directions, amounting to 43; 
the lower ones appeared the largest and most luminous, and several left long 
sparkling trains behind them. It is remarkable that these meteors appeared 
almost at regular intervals, viz., three, four, and sometimes five, in quick succes- 
sion about every quarter of an hour. There were dark horizontal beds of cirros- 
tratos of an electrical appearance moving about at the time, which with freshen- 
ing breezes from the westward, seemed to favour their appearance. Two brilliant 
meteors, each about four inches [ ! ] in apparent diameter, were also seen here in 
the nights of the 18th and 37th. They descended comparatively slow from an 
alt. of 44° or 45°, and in the mean time each separated into two distinct meteors 
before they disappeared. According to observations made here for some years 
past, meteors have been more prevalent in August, than in any other month." 
pp. 237, 238. 

(4.) In the Philosophical Magazine and Journal, 8vo. London, 
No. 277, May, 1821, Vol. 57, p. 346, is a " Series of Queries re- 
garding Shooting Stars and Meteors," by John Farey, Sen., in 
which he furnishes evidence that on the night of August 9, 1820, 
there was seen at Gosporty a very unusual number of shooting stars. 
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The fellowiDg stitements are from the remarks prefixed to the 
queries. 

" Under the heed of * Atmospheric Phnnomena' [in the Annals of Philosophy] 
the Doctor [William Barney, of Qosport] has of late years recorded the nnmber 
of his observations on small Meteors or Shooting Stars: these, in the year 1890, 
were in January 7, Feb. 3, Mch. 1, Ap. 3, May 3, Jane 1, Joly 15, Aug. 80, Sept 
10, Oct 4, Nov. 3, and Dec. 5 ; making 131 in this year: in 1819 the annoal num- 
ber of each observations was 131. 

** The singular fact, of the month of August having furnished so very dispro- 
portioned a number of these observations, is accompanied by the mention, that 35 
•/ iJUse were observed in one howr, which preceded midnight onthe^ihof August 
last }— they shot in different directions, and three of them whose visible paths lay 
between the constellations Lyra and Ursa Major were caudated or appeared with 
tails; and the Doctor adds ' their sparkling trains having been left brilliantly illu- 
ninated, for several seconds of time subsequent to the disappearance of the igni- 
ted bodies: this indeed was the grandest display of meteors we ever remember to 
have seen in so short a period, arising from the very gaseous or inflammable state 
of theair.*" 

The two latter instances (1826 and 1820) may hj some be deem« 
ed not at all uncommon ; but it must not be forgotten that all the 
records of meteors seen at Gosport are most wonderfully diminu- 
tive. It is perfectly certain that these displays far surpassed any 
appearance of the kind, observed in those two years« During the 
entire year 18520, 131 meteors only were registered at that place ; 
in 1819, 121 ; in 1824, 100; and in 1825, 159. In each of these 
years, August is the most fertile month. It is not easy to imagine 
bow so few only could have been seen by a person who took any 
notice of them whatever. 

(5.) An unusually large number of brilliant meieon or shooting 
stars was seen in different parts of this country on the night of 
August 10, 1834. The quotation below given in evidence is taken 
from the meteorological record of Dr. Henry Gibbons, whose wri- 
tings e^nce him to be an attentive and faithful observer. The ob- 
servations were made at Wilmington, Delaware (N« lat. 39^ 41% 
W. long. 15^ 28') and published in « The Advocate of Science 
and Annals of Natural History." 8vo. Philadelphia, Vol. I, 1834, 
p. 179. 

" On Uie evening of the 10th of this month (Angnst), and nntil it became clondy 
next morning at 4 o'clock, an unnsaal number of brilliant meteors were visible. 
Their course at first was from north to south, and afterwards from cast to west. 
Two or three were sometimes observed in a minute. On the night of the 11th 
they were i^ain visible. I find by an account in some of the newspapers, that the 
same phenomenon was observed at Cincinnati, Ohio, on the same nights." 
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I have not been able to find the papers which contain the obser- 
vations made at Cincinnati. 

(6.) Mr. Luke Howard, in a meteorological table in Thomson's 
Annals of Philosophy, Sept. 1813, p. 240, reports, " 1813, Au- 
gust 11. A Stratus after sunset, with Cirrostratus remaining above. 
Small scintillant meteors now appeared, falling almost directly 
downy and seeming to originate very low in the atmosphere.^ As 
Mr. Howard, in his journal published in the Annals, rarely notices 
these meteors, it is probable that if they had not been on this occa- 
sion, uncommonly numerous, they would not have b^en mentioned. 

(7.) For the following additional paragraph concerning the me- 
teoric display seen at Breslau, on the night of August 10, 1823, 1 
am indebted to Prof. Elias Loomis, of Hudson, Ohio, whose library 
contains a copy of Brandes's work on shooting stars. 

" This evening was so still, the air so mild, and the heavens, though not en- 
tirely free from clouds, so rich in shooting stars, that even travelers, who felt no 
particular interest in these phenomena, had their attention attracted by the nu- 
merous and large fiery meteors." p. 9. 

The above shows plainly that on this occasion the meteors were 
much more than usually abundant and brilliant. It is interesting to 
note that on the evening of the 8th next previous, the number seen 
at Breslau was above the average. No observations are given of 
the evening of the 9th, which may have been cloudy. 

(8.) The meteoric shower of last August (1837) was more splen- 
did than I before supposed. From a gentleman of this city who 
was abroad very early on the morning of the 10th, I learn that at 
about 3 A. M. he saw within ten minutes, in an eastern region of 
the sky, which comprehended not more than a fourth part of the 
hemisphere, at least fifty shooting stars. Many left brilliant trains, 
and three were often visible at once. 

On the night of August 10, 1837, there was also an unusual dis- 
play of meteors, but invisible here, as our sky during that night was 
entirely overcast. By permission of Professor Siliiman, I copy the 
following from a recent letter to him, written by Mr. Davis B. 
Lawler, of Cincinnati, Ohio. 

" On the night of the 10th of August last (1837), being at Springfield, in this 
State, about 70 miles N. N. E. of this city, sitting at the front of the hotel there 
in the evening with some friends, between the hours of 8 and 9 P. M. we were 
all struck with the uncommon number and brilliancy of the meteors or falling 
stars, which made their appearance, and commanded our attention without being 
Vol. XXXIIL— No. 2. 46 
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in any vise attentive to them, being engaged in conversation. Their conts€ OT 
track was from the N. N. E. to S. S. W., and of various degrees of brilliancy « — 
some of them very large and splendid. No watch was kept for them, and no par- 
ticular attention paid to them, and we soon retired into the interior of the honse. 
The air was uncommonly transparent and the moonlight bright." 

(9.) The display of shooting stars described in the following ex- 
tract, must have been one of uncommon numbers, and although the 
time does not correspond with the other dates within a week, yet 
the case deserves to' be copied in this connection. If the times of 
the occurrence of the meteoric showers have gradually changed 
within six hundred years, it is highly important that we should 
know it. The quotation is from Matthai Paris Historia Major, 
etc. Ed. W. Wats, S. T. D. fol. Lond. 1640. p. 602. 

A. D. 1343. " Et eodem anno, videlicet septimo Calend. Augnsti, fuit nox se- 
renissima, aerqae purissimus, ita qu6d Lactea, sicut solet placidissima nocte hye- 
mali contingeie, manifest^ apparebat, Luna existente octava. Et ecce stellse 
cadere de cgbIo videbantur, velociter sese jaculantes hac et iliac. * • * In 
nno instanti, prtetei' solitum, triginta vel quadraginta saltitare vel cadere vide- 
rentur, ita scilicet, qu6d duae vel tres simul uno tramite, volare se mentirentar. 
Unde, si verae sIcIIbb faissent, (quod nullins sapientis est sentire) nee una in coelo 
remansisset. Considerent Astrologi, quid hujusmodi portentum significet : sed 
omnibus intuenlibus, videbatur nimis stupendum et prodigiosum." 

This date is the 26th of July of the Julian style, and conse- 
quently about the 2d of August of our present calendar.* 

(10.) Observations on shooting stars have of late engaged the 
attention of persons in various parts of Europe. The September 
No. (1837) of the Lond. and Edin. Philos. Magazine, which has 
recently arrived, contains three articles on this subject ; — one by M* 
Wartmann, of Geneva, and two by M. Quetelet, of Brussels. The 
following quotations from the latter show that the author suspects a 
meteoric shower in August. 

" M. Sanveur slated that being on the road from Brussels to Li6ge, in the night 
of the 8th of last August (1836) he observed a considerable number of shooting 
stars, of which several were remarkable for their size'and brilliancy. M. Ctue- 
telet suggests that this epoch presents a singular agreement with that of the 10th 

* There are on record several other well-marked instances of ancient star- 
showers, some of which it may be difficult to reconcile with the periodic times of 
the present day. If their dales are truly given, these displays have happened, at 
various limes between A. D. 764 and 1243, in the months of March, April, Octo- 
ber and December. There seems however good reason to suppose that the me- 
teoric showers of antiquity did in fact occur at times of year somewhat removed 
from the present periods. A statement of these instances, with an inquiry into 
this change of period, may be expected in the next volun^e of this Journal. 
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of Ang^ust, which the results of observations of shooting stars, point out as one 
of those which are to be remarked for the abundance of meteors of this kind.*' 
p. 270. 

" It would seem that a cause exists which produces from about the 8th to the 
I5lh of November, more frequent appearances of shooting stars. I have also 
thought that I remarked a greater frequency of these meteors in the month of 
August (from the 8th to the 15th)." p. 272. 

From the preceding statements it then appears, that on or about 
the 9th of August, in at least eleven different years (viz. A. D. 
1779, 1781, 1798, 1811, 1820, 1823, 1826, 1833, 1834, 1836, 
1837) there has occurred a meteoric shower, or in other words, an 
unusually abundant display of shooting stars. 

As no observations have yet been made for the purpose of de- 
tecting the August shower, it is somewhat remarkable that so many 
instances have been recorded. It should be noticed, that these Au- 
gust showers have rarely been watched later than midnight. Since 
shooting stars are found to come mostly from that region of the 
heavens towards which the earth is moving, it cannot reasonably be 
doubted that each of these displays would have been found to be 
more abundant, during the hours of the next morning. That re- 
gion, (which for brevity may be called the tangential region,) rises 
of course about midnight, and comes to the meridian about 6 A. M. 
The memorable storm of stars of November, 1833, scarcely com- 
menced before 11 P. M. ; and it is altogether probable, that every 
November meteoric shower which has occurred since that year, 
would have passed unseen, had not special watch been maintained 
after midnight. 

Characteristics of the August Meteoric Shower. 

1. This shower appears to be longer than that of November. 
As far as can be gathered from the accidental observations hitherto 
made, its duration may be considered about three days. It may 
perhaps be found to extend through ten or fifteen days, and to arrive 
at its maximum about the ninth. See 1, 3, (1), (5), (6), (7), (8). 

2. The ^ radiant,' or apparent starting point of the meteors, ap- 
pears to be farther north than in the November shower. On this 
point, however, nothing positive can be stated without more obser- 
vations continued during the whole night. See Mr. G. C. Schaef- 
fer's paper, p. 133 of this volume, and 3, (5). 

3. Although its displays are in general superior to those of the 
November shower, yet it seems never to have risen to the mag- 
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Dificence to which both the November and the April showers hare 
occasionally attained. 

On the number of Meteoric Showers in a year. 

Three during the year may be considered as well established, yiz. 
those of November, August and April. Of the latter, however, our 
knowledge is lamentably defective. It is certain that an unusual 
display of shooting stars was witnessed in this country about the last 
of April, 1803, and that very extensive meteoric showers occurred 
in April, A. D. 1095, and 1122. No proper efforts to discover the 
April shower have to my knowledge yet been made. A careful 
look out should be, and probably hereafter will be kept up, for ten 
days before and after the 30th of that month. 

Having looked through many hundred volumes in search of me* 
teoric showers, it seems to me rather improbable that any fourth 
periodical time will be found. There are however several uncer- 
tain statements which afford some slight reasons for supposing, that 
there may be a meteoric shower about the middle of February, and 
also about the middle of June. As the phenomenon is one which in 
most cases would escape ordinary observation, we must look for our 
evidence chiefly to the future. If the showers of A. D. 902 and 
1202, now referred to October, (new style,) should be found cor- 
rectly stated, then we shall be obliged to admit that in these two 
years a meteoric shower occurred in October ; and we ought to lose 
DO opportunity for ascertaining whether their successors can now be 
discovered. 

On the nature^ motions^ and numbers of Shooting Stars. 

Shooting stars are without doubt cosmical or celestial bodies, and 
not of atmospheric or terrestrial origin. No plausible reasons for 
the common supposition that they are particles of electricity, or in 
some way the result of electrical action, have, to my knowledge, ever 
been advanced. 

If we consider them as a class of bodies wholly distinct from me- 
teorites, then we have no knowledge of their constituent elements. 
The different colors and appearances which they present, clearly 
indicate however that they differ in constitution. The majority are 
white, many are yellowish-white, some are red, and a few are green. 
They probably also differ in density; — some appear to us like 
mere streaks of phosphoric vapor ; others seem to be solid balls of 
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fire, and leave behind them trains of scintillations, which are some-* 
times iridescent. These trains not unfrequently retain their histre 
and their position several seconds, which, considering the excessive 
tenuity of the atmosphere at the place, is a fact quite unaccountable. 
I know of nothing which renders it at all improbable, that meteorites 
and shooting stars are bodies of the same class and have a common 
origin. No one can by the eye discriminate between them. 

By well-planned simultaneous observations in distant places, 
Brandos'^ has proved that shooting stars come principally from that 
part of the heavens towards which the earth is tending. He has 
also proved that they do sometimes actually move upwards* This 
apparently anomalous motion is easily explained. His observations 
were made commonly between 9 and IIP. M., when of course the 
tangential region is beneath the horizon ; so that a meteor coming 
from that region must, if it comes into our field of view, move up- 
wards. Observations made in this city on various days of the pres- 
ent month, between 7 and 10 P. M., show that at this season at 
least, three fourths of the shooting stars visible here at this time of 
day, move from the N. E. quarter towards the S. W. If the 
premises first stated are true, the reasons for this general tendency 
are sufficiently obvious. At a corresponding south latitude, we 
might expect this tendency to be from the S. £. 

It must ever be exceedingly difficult to determine the velocities 
of shooting stars, and the statements on this point are not satisiac« 
tory. If their rate is found to be from 18 to 36 miles a second, it 
seems necessary to suppose that they move in a direction contrary 
to that of the earth's motion. 

Shooting stars are wonderfully numerous. Leaving out of con- 
sideration the myriads which fall during the meteoric showers, the 
average daily number for the whole globe is at least two millions* 
It is of course impossible rigidly to determine this number ; but 
there is no difficulty in showing that this statement is probably far 
within the truth. 1. The average number visible per hour at one 
place, M. Quetelet, who has devoted much attention to the sub- 
ject, states at sixteen. This calculation is based on observations 
made in Germany and in Belgium, but there is no reason for sup- 



• A valuable abstract of Brandes's account of his observations, was published 
by Prof. Loomis, in Vol. 28 of this Journal, to which I am chiefly indebted for my 
information concerning those researches. 
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posing that part of the world to be particularly favored in this re- 
spect. In fact these meteors are, according to scientiOc travelers, 
much more abundant within the tropics than in higher latitudes ; 
and Capt. Parry speaks of them as not uncommon in the extreme 
Borth. This average number, however, appears to be the result of 
observations made before midnight, when of course shooting stars 
are least numerous, and also to be founded on the assumption, that 
*^ a single observer or several observers directed towards one and the 
same region," can detect half of the whole quantity visible at one 
place. This number is therefore too small. Observations made in 
this city, at various times in November, 1837, by three observers, 
(a number insufficient to secure all) give an average of rather more 
than 20 per hour.* Other observations justify the assumption of 
this number, as a fair hourly mean. During the entire day then, 
480 might be seen at one place if superior lights did not interfere. 
2. The distance at which shooting stars are ordinarily seen, I take 
at one hundred miles. A few may be seen at a greater distance, 
but very many more are probably invisible at fifty miles, and some, 
according to Quetelet, are discerned only by the telescope. Let 
this area be taken at 32,000 sq. miles. 3. The earth's surface con- 
tains at least 196,800,000 sq. miles, and there are consequently upon 
it 6150 such areas. The latter number being multiplied into 480, 
we have 2,952,000 as the daily number for the whole earth. This 
is an average. The actual number on any one day, (omitting the 
three yearly showers,) may be one fourth more or less than this. 

The source of these meteors must be of vast extent, to be able to 
sustain for thousands of years such incessant and enormous drafts. 
It seems not unreasonable to suppose, that, in a long course of time, 
the amount of matter resulting from the combustion of these meteors 
must be very considerable.! Some may ask whether, if these bodies 
meet the earth advancing in a direction opposed to their motion, they 
must not deprive it of some small portion at least of its projectile 
force, and thus shorten the year ? Past observation answers in the 



* More observations on this point, in all parts of the world, at all times of the 
night and of the year, are much needed. Nine observers at one place are required 
to do fall justice to the subject; yet four persons might probably see about three 
fourths of the whole visible number. 

tProf. Rafinesque's " Thoughts on Atmospheric Dust," Vol. 1, p. 397 of this 
Journal, may be profitably consulted in this connection. See also Webster's 
Hist, of Epidemic and Pestilential Diseases, Vol. 2, p. 91. 
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negative^ and no one surely will suppose there is any ground for 
immediate apprehension. 

On the theory of Shooting Stars. 

In the present very imperfect state of knowledge concerning 
many of the phenomena of shooting stars, there is much hazard in 
proposing any hypothesis on the subject. Without further observa- 
tions, it is indeed impossible to state more than a small part of the 
conditions which a theory ought to fulfil. Besides accounting for 
the meteors of daily occurrence, it should explain the reasons for 
their appearance in unusually large but varying quantities every 
year, (or at least for many years in succession,) certainly at two pe- 
riods in the year, viz., about Aug. 9, and Nov. 12, and probably 
also at a third, viz., about the last of April. The various charac- 
teristics of the November shower have been stated at large by Prof. 
Olmsted and Mr. A. C. Twining, in preceding volumes of this 
Journal ; those of the August shower, (so far as they are known,) 
are contained in the present volume. 

It is not impossible that these meteoric showers are derived from 
nebulous or cometary bodies with which, at stated times, the earth 
falls in. This hypothesis, however, does not satisfactorily account 
for the meteors of daily occurrence. 

IVJ. Arago (Comptes Rendus, 1835, pp. 394, 395. 4to. Paris,) 
proposes the hypothesis of an immense zone or ring, composed of 
millions of small bodies or asteroids, revolving about the sun, whose 
orbits meet the plane of the ecliptic at that part of the path of the 
earth, which it occupies from 11th to 13th November. This hy- 
pothesis, in some shape, will probably be found adequate to account 
for all the phenomena. 

The facts at present known, seem to require that the earth should 
pass through some part of this zone in November and in April ; and 
approach in August sufficiently near it, to receive an unusually large 
quantity of meteors. It is also necessary that the earth should con- 
stantly keep very near it, in order to obtain its daily supply. If 
however additional periodic showers should be discovered, it might 
be difficult to account for all by one such zone. 

This zone probably lies partly within and partly without the or- 
bit of the earth. When the earth is in that part of its orbit which 
is exterior to the zone, we might expect by the aid of the tele- 
scope, occasionally to detect these bodies passing across the disc of 
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the sun. Owing to tbeir distance and comparatively small size, 
they might however, while in their celestial courses, be totally invisi' 
ble* Frequent observations of the sun, for the purpose of detect- 
bg these transits, are highly desirable. The only important facts 
known to me, which relate to this point are these :— on the 17th 
June, 1777, Messier saw myriads of small dark bodies passing over 
the sun ; and at Geneva, May 19, 1830,* from 1 to 2 P. M., mul- 
titudes of '* small luminous emanations'' were discovered passing 
across the field of a meridian telescope. Both these facts are of 
great value and deserve attentive consideration. 

When the earth is in that part of its path which is interior^ it 
might not be unreasonable to suppose that we should see the zone 
by reflected light ; but while we are ignorant of the density, num- 
bers, size and distance of the bodies which constitute it, we cannot 
assert that it ought to be visible. 

The only known celestial appearance to which this zone can be 
referred is the Zodiacal Light. Our great distance from the equa- 
tor renders it impossible for us to make observations upon this light, 
which will determine whether its position at various periods of the 
year is such as to permit us to consider it the source of shooting 
stars. Satisfactory observations can be made only at or near the 
equator. 

The limits* which circumstances prescribe to this article, compel 
me to omit the consideration of many important particulars relating 
to this subject, and to speak of others with too much brevity. 

My thanks are due to Prof. B. F. Joslin, for the important assist- 
ance which he has afforded me in relation to this inquiry ; and also 
to various friends in this city, especially to Messrs. A. B. Haile and 
J. D. Dana, for whose cooperation and counsel I am under great 
obligations. 

New Haven, Conn. Nov. 29, 1837. 

P. S. Since the preceding article was written, I have, through the kindness of 
Mr. R. W. Haskins of Buffalo, N. Y., been furnished with, his translation of M. 
Arago's reports to the Academy of Sciences, at the sessions of August 14 and 
88, 1837, concerning unusual numbers of shooting stars seen that month in various 
parts of Europe. The translation is published in the Buffalo Daily Commercial 
Advertiser, of Nov. 25, 1837. There is no room to quote it here. With a single 
exception, its statements do not contravene any fact or conclusion contained in 
the foregoing paper. 

♦ The details are related by Gautier, at p. 206 of his account of the extensive 
meteoric shower of Nov. 13, 1832, Bib. Univ. de Geneve, 1832, Sci. et Arts, tome 
3, pp. 189—207. These bodies may possibly have been in our atmosphere. 
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Art. XXI. — On a large and very sensible Thermoscop'c Oalva^ 
nometer ; by John Locke, M. D., Professor of Chemistry in the 
Medical College of Ohio.'*' (From the London and Edinburgh 
Philosophical Magazine, and Journal of Science.) 

TO RICHARD TATLOR, ES^. 

Dear Sir — The announcement of a new galvanometer will, 
perhaps, scarcely attract attention. But as I have been kindly en- 
couraged by several eminent British philosophers to communicate 
some notice of my modification of the thermo-multiplier, I venture 
to send you the following sketch. Although a great labor has al- 
ready been performed in electricity and magnetism, yet the adepts 
are aware that much remains to be executed, and that among the 
numerous principles already clearly established, it is probable that 
those propoitions and arrangements which will produce the maxi" 
mum effect have been in few instances fully ascertained. The chief 
novelty of the instrument which I am about to describe, consists in 
its proportions and the resultant effects. The object which I pro- 
posed in its invention was to construct a thermoscope so large that 
its indications might be conspicuously seen, on the lecture table, by 
a numerous assembly, and at the same time so delicate as to show 
extremely small changes of temperature. How far 1 have suc- 
ceeded will in some measure appear by a very popular, though not 
the most interesting experiment which may be performed with it. 
By means of the warmth of the finger applied to a single pair of 
bismuth and copper disks, there is transmitted a sufficient quantity 
of electricity to keep an eleven-inch needle, weighing an ounce and 
a half, in a continued revolution, the connexions and reversals being 
properly made at every half turn. 

The greater part of this effect is due to the massiveness of the 
coil, which is made of a copper fillet about fifty feet long, one fourth 
of an inch wide, and one eighth of an inch thick, weighing between 
four and five pounds. This coil is not made in a pile at the diam- 
eter of the circle in which the needle is to revolve, but is spread out, 
the several turns lying side by side, and covering almost the whole 



• Through the kindness of Dr. Locke we have received the fine instrument de- 
scribed in this paper, and as far as we have had opportunity to examine it, we find 
it to justify the statements made by its ingenious inventor. — Ed. 
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of that circle above and below. The best idea may be formed of 
the coil by the manner in which it is actually modeled by the work- 
man. It is wound closely and in parallel turns on a circular piece 
of board eleven and a half inches in diameter and half an inch in 
thickness, covering the whole of it except two small opposite " seg- 
ments" of about 90 degrees each. The board being extracted, 
leaves a cavity of its own shape to be occupied by the needle. 

The copper fillet is not covered by silk or otherwise coated for 
insulation, but the several turns of it are separated at their ends by- 
veneers of wood just so far as to prevent contact throughout. In 
the spreading out and compression of the coil it is similar to Mel- 
loni's elegant apparatus, though in my isolated situation in the in- 
terior of America I was not acquainted with the structure adopted 
in his prior invention. In the tnassivenesi o( the coil my instrument 
is perhaps peculiar, and by this means it affords a free passage to 
currents of the most '* feeble intensity," enabling them to deflect a 
very heavy needle. The coil is supported on a wooden ring, fur- 
nished with brass feet and leveling screws, and surrounded by a brass 
hoop with a flat glass top or cover, in the center of which is insert- 
ed a brass tube for the suspension of the needle by a cocoon fila- 
ment. The needle is the double astatic one of Nobili, each part 
being about eleven inches long, one fourth wide, and one fortieth in 
thickness. The lower part plays within the coil and the upper one 
above it, and the thin white dial placed upon it, thus performing the 
office of a conspicuous index underneath the glass.* 

I have not yet made any very extensive experiments with this in- 
strument, being only just now prepared to do so. It is very sensi- 
ble to a single pair of thermo-electric metals, to the action of which 
it seems peculiarly adapted ; but the efficiency of such metals is 
increased by a repetition of the pairs, as in the thermo-pile of M. 
Melloni, especially if they be massive in proportion to the coil it- 
self. With a battery of five pairs of bismuth and antimony, the 
needle was sensibly moved by the radiation from a person at the 
distance of 12 feet, without a reflector, the air being at the tempe- 
rature of 72^. 

In a recent interview with M. Melloni, to whose politeness I am 
much indebted, he expressed his opinion that with a thermo-pile 



*This instrument has been made by Messrs. Watkins and Hill, Opticians and 
Philosophical Instrument Makers, No. 5, Charing Cross. 
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massive in proportion to the coil, my galvanometer might be made 
to exhibit his thermo-experiments advantageously to a large class. 
Some idea may be formed of its fitness for this purpose from the re- 
sult of a single trial on ^^ transmission." The heat from a small 
lamp with a reflector, at the distance of five feet, passed through a 
plate of alum, and falling on a battery or pile of five pairs of bis- 
muth and antimony, deflected the needle only a fraction of one de- 
gree, but on substituting a similar plate of common salt, the same 
beat produced, by impulse, an immediate deflection of 33 degrees. 
Although the instrument is finely adapted by its size for the pur- 
pose for which it was intended, class illustration, yet from the weight 
of the needle and the difficulty of bringing it to rest after it once 
acquires motion, it is not so suitable for experiments of research as 
the Mellonian galvanometer. When a massive thermo-pile, such 
as has lately been made by Messrs. Watkins and Hill of Charing 
Cross, is connected with the coil and excited by a heat of about 
200^, the needle being withdrawn, a distinct spark is obtained on 
interrupting the circuit ; in producing this effect it is less efficient 
however than the ribbon coil of Prof. Henry. The tube for sus- 
pension, placed over the center of the instrument, is so constructed 
as to admit of being turned round by means of an index, which ex- 
tends from it horizontally over the glass cover, and thus any degree 
of torsion may be given to the suspending filament or wire. A wire 
of any desired thickness may be easily substituted for the cocoon 
filament, when the instrument becomes adapted to measuring the 
deflecting forces of the galvanic battery. By using a thick wire it 
was ascertained that the calorimotor of Professor Hare, having 40 
plates, each 18 inches square, acted on the needle with a force 
equal to 92 grains, applied at the distance of 6 inches from the 
center. In attempting to force the needle by torsion into a line 
parallel to the coil, where the deflecting current acts with the 
greatest strength, I accidentally carried it too far and reversed its 
position^ when instantly it became reversed in polarity, that which 
had been the north pole becoming the south. This showed how 
unfit is the magnetic needle to measure such a quantity of electri- 
city as was then flowing through the massive conductor. The in- 
strument was well adapted to show to a class the experiments upon 
radiating heat with Pictet's conjugate reflecton^, in which the diSer- 
ential or air thermometer aflbrds, to spectators at a distance, but an 
unsatisfactory indication. For this purpose the electrical element 
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necessary is merely a disk of bismuth as large as a sbilliog, soldered 
to a corresponding one of copper, blackened, and erected in the 
focus of the reBector, while conductors pass from each disk to the 
poles of the galvanometer. With this arrangement the beat of a 
non-luminous ball at the distance of 12 feet will impel the needle 
near 180^, and if the connexions and reversak are properly made 
will keep it in a continued revolution. 

I have thus given you a brief sketch of an instrument which 
seems to supply a desideratum on the lecture-table, when the com- 
mon thermometer is too small to afford to a class that direct and 
full satisfaction which, in a subject so important as that of heat, is 
very desirable to every professor. 1 have not so far attempted to 
use it extensively as an instrument of research, yet it shows evi- 
dently the importance of massiveness in conductors for feeble cur- 
rents, such as those produced by thermo-combinations ; nor am I 
certain that I have arrived at a maximum in this particular, for so 
far as I have proceeded in using thicker conductors for the coil, 
the deflecting effects have been increased. 

I am, &c. John Locke. 

London, Aag. 30, 1837. 



Art. XXII. — Observations on a Hurricane which passed over Stma, 
in Ohio, October 20th, 1837; by Elias Loomis, Professor of 
Mathematics and Nat. Philosophy in Western Reserve College. 

On the morning of October 20th, 1837, a hurricane, of destruc- 
tive violence, passed over Stow, in Ohio. This town is situated 
about thirty miles south of Cleveland, in north latitude 41^ 12', and 
west longitude 81^ 25^ As the hurricane occurred during the dark- 
ness of the night, we can collect little information respecting it, with 
the exception of the record which the wind has itself left of its pro- 
gress. During the night of the 19th and morning of the 20th of 
October, there was a thunder shower at Stow, which extended into 
some of the adjoining towns. The lightning was rather vivid, the 
rain fell in torrents, and the wind blew fresh during most of the night. 
About three o'clock in the morning, a whirlwind formed near the 
center of Stow. It moved rapidly from west to east, over an extent 
of about three miles, its breadth varying from forty to sixty, and oc- 
casionally to eighty rods. For about a mile of its course, few objects 
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were found of sufficient strength to resist the shock. The trees 
were almost entirely blown down or broken oflP — the fences were 
completely scattered — the houses and barns were generally unroofed, 
and one bouse torn literally into pieces. For the purpose of render- 
ing my description more intelligible, I have drawn a plan of that part 
of the hurricane's track where most of the injury was done. 
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The hurricane commenced a little west of the bouse A. Its vio- 
lence rapidly increased as it advanced eastward, and throughout that 
whole part of the track which is represented in the diagram, a large 
proportion of the trees were leveled. Where no trees are repre- 
sented on the diagram, there were very few, if any, to be uprooted. 
E^ght buildings were unroofed ; three others were considerably in- 
jured, and the remainder of those on the diagram escaped with a few 
panes of broken glass. But it was the house D, upon which the 
storm poured its principal violence. This was a small frame house 
of one story, and had been built but two years. It was situated 
upon a slight eminence or knoll, and was not protected at all from 
the fury of the wind. The house was occupied by Mr. Frederick 
Sanford, his wife and mother, with three children. On the evening 
of the 19th, the family were absent from home to attend a wedding. 
They returned about midnight, and Mrs. Sanford states that it was 
then raining moderately, the lightning was somewhat vivid, and the 
wind fresh. They retired to bed and were soon asleep. Mrs. S. re- 
lates that she was awakened from a sound sleep by a crash, which she 
presumes was occasioned by the falling chimney ; almost at the same 
instant she felt that the house was moving ; there was a tremendous 
roaring noise, and further than this she has no recollection. In the 
morning the neighbors found the house a perfect wreck. Not a tim- 
ber was.left in its place. The foundation stones were not disturbed, 
but the entire frame of the house was lifted up, and carried in the 
direction of the barn £. A portion of the foundation frame was 
dropped almost immediately, and lay but a few feet from the founda- 
tion walls. The bricks of the chimney were, most of them, carried 
but a short distance, and were scattered along precisely in the direc- 
tion of the barn. A considerable number of bricks, however, con- 
stituting, as is supposed, that part of the chimney which rose above 
the roof, were carried to a greater distance, and scattered mosdy in 
a northeast direction. The barn bore N. 29^ E. from the house, 
as I determined it by a compass, and was distant from it twenty-five 
rods. This entire space was strewed with the small fragments of 
the furniture and timbers of the house. About half-way between the 
house and barn, were found three corpses horribly mangled, being 
the bodies of Mr. Sanford's two sons and his mother. Mr. Sanford 
was still breathing, but died in about an hour. Mrs. Sanford and 
her daughter were unable to move in consequence of bruises and 
broken bones. They are, however^ stiU living, and will probably re- 
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cover. Animals of various kinds were lying dead among the ruins. 
There were pigs, geese, hens and turkeys, in considerable numbers, 
and several of the fowls were picked almost clean of their feathers, 
as if it had been done carefully by hand. Neither Mrs. Sanford nor 
ber daughter are able to give any satisfactory account of the hurri- 
cane, for they were both of them awakened from a sound sleep by 
the crash of the house, and the next instant they were dashed sense- 
kss upon the ground. I have stated that the house was carried in 
the direction of the barn. About half of the roof and frame fell 
near the S. W. corner of the barn, and some of the timbers fell 
near the S. E. corner. Several heavy joists lay scattered forty or 
fifty rods beyond the barn, but all in nearly the same direction from 
the bouse. There were several very remarkable facts, showing the 
power of the wind, which I should not have been prepared to credit 
had I not observed them for myself. I visited the spot the day after 
the hurricane, and have observed it once since that time. An ox- 
cart, before the storm, was standing close by, and in the rear of, Mr. 
Sanford's house, and was loaded with potatoes. The cart was lifted 
up by the wind ; k soon turned a somerset, so as to empty out the 
potatoes upon the ground, and nearly all in a heap. The cart itself 
was dropped a few rods behind the bam^ and at a distance of thirty 
rods from the house. If the cart moved in a straight line it must 
have passed direcdy over the barn. Indeed, it is quite probable that 
such was the case ; for the cart struck flat upon one wheel which 
buried itself to a considerable depth in the earth. The spokes were 
all broken, apparently by the severity of this fall, and there is no ap- 
pearance of the cart's having been injured previously to the fall, with 
the exception of the loss of the boards which lined the body. There 
are no marks of the cart's having been dragged along upon the 
ground, but on the other band, the wheel imbedded in the earth 
shows that the cart fell nearly perpendicularly, and from a consider- 
able height. It is then probable that it passed directly over the barn. 
There was a heavy drag, moreover, taken from nearly the same spot 
with the cart, and which also fell by its side beyond the barn. The 
roof of the barn was somewhat injured, losing some shingles and 
boards, and it is conjectured that the drag might have struck the 
roof in passing over it. I attach but little importance, however, to 
the question whether the cart and drag actually passed over the barn. 
It is at least certain, that they were transported by the wind about 
thirty rods, and fell from a considerable height. 
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A wagon before the storm was standing in front of the boose hj 
the road-side. The next morning one wheel was found in the road 
about thirty rods east of the house ; another wheel a little farther 
north over the fence ; the two remaining wheels at a still greater 
distance from the house and in the direction of the ham H. The 
wagon box was found half a mile distant in a northeast direction. 

There is another fact which appears to my mind still more re- 
markable. A very heavy cast-iron plough was lying between the 
two houses C and D ; a massive iron chain was attached to it, and 
there was little wood-work about it. This plough was dragged along 
about four rods, and ploughed into the ground in several places. In 
one spot it appears to have been carried almost entirely around, 
removing all the turf from a space about four feet square, and throw- 
ing up the earth to the distance of six feet ; the plough was broken 
so as to be worthless. Various light objects of clothing have been 
found in the neighboring towns ; a sheet was found in Franklin, three 
miles east in a straight line, and a silk frock wiib a bonnet was found 
in Streetsboro', a distance of five miles in a direction east-northeast. 

My principal object in examining the ground has been to deter- 
mine the direction of the wind's motion. This may be done tolera- 
bly well by observing the bearings of the fallen trees. Trees wiU 
usually fall very nearly in the direction of the wind which uproots 
them. I have therefore measured with a compass the direction of a 
very large number of the trees throughout that part of the track 
where the wind was most violent. On the north side of the road 
and close by the barn B on the west side of it, one tree fell S. 7° E., 
another south, and another S. 9^ W. Back of the house C, the 
trees fell S. 42° E. ; S. 31° E. ; and S. 12^ E. A little farther 
east, between the houses C and D, several apple-trees fell in the 
direction S. 6° E. ; S. 12^ E. ; S. SP E. ; S. 42^ E. ; S. 68o E. 
Those nearest the road were generally more inclined to the south 
than those near the borders of the track, but this rule was not without 
exceptions. Almost exactly north from the house D and at the dis- 
tance of about thirty rods, a tree fell S. 49^ W. A little farther 
east, an old tree but a stout one fell directly towards the barn E ' 
which bore S. 16^E. ; and still farther east, being directly north 
from the barn, and distant about twenty rods, an oak tree two feet 
in diameter but somewhat decayed fell S. 54° W. In this neigh- 
borhood, the whole number of trees was very small. Still further 
east near the house G but west of it, the trees fell S. 26° E. ; 
S. 82° W- ; N. 86° W. 
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Passing over now to the south side of the road, a few rods beyond 
the barn B, the trees were generally turned northward, but some 
eastward. Opposite the bouses D, G and I, was a white oak forest. 
Here the trees were not generally blown down, but broken off at an 
elevation froai the ground of from twenty to forty feet. The stoutest 
white oaks of two feet diameter were snapped like a walking cane. 
I measured the bearings of a large number of the fallen trunks ; 
they were N. 66o W. ; N. 46^ W. ; N. 32° W. ; N. 31^ W. ; 
N. 290 W. ; N. 2° E. ; and N. 14° E. Within these limits the 
bearings of nearly all the trees in this forest were embraced, if we 
except a few which lay very near the road. Here the trees were 
thrown down in much greater disorder ; thus, directly opposite the 
house G and near the road, one tree of immense size fell N. 31° W. 
Only two rods distant were two others of about the same dimensions 
which fell S. 31° E., and then another N. 31° W. Thus here were 
four large trees side by side with their trunks as nearly parallel as 
they could well be laid, while the tops of two pointed northward and 
those of the others southward. 

The preceding observations will shew the direction of the fallen 
crees as compared with the track of the hurricane, for the latter was 
almost due east and west, not following absolutely a straight course, 
yet very nearly so. I have introduced the observations here for the 
sake of shewing how great variety there was in the bearings of the 
fallen trunks, and also to shew that these bearings were actually 
measured and not loosely estimated by the eye. A general idea of 
the direction of the trees will be best acquired from the diagram, in 
which I have attempted to represent their relative positions and bear- 
ings. It will then appear from an inspection of the diagram, that in 
the midst of some disorder there was a degree of uniformity. Thus 
upon either border of the track the trees all incline toward some 
point in the center of the track. There is not an example of a 
tree being turned outward from the track, nor even one which lies . 
in a direction parallel to it. I except from this remark those, near 
the middle of the path, which were subject to a different law as will 
presently be seen. Of all the trees situated near the borders of the 
track, the bearing which approaches nearest to parallelism with the 
track was in the case of an apple tree about half way between the 
houses C and D. This bore S. 68° E., differing 22° from parallel- 
ism. This is a striking result and clearly shews that the wind blew from 
both borders of the track towards some point in the center of the 
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track. This remark does not apply to one part of the track exclu* 
sively, but was a general characteristic of the hurricane. Moreover, 
there was one spot near the house A, where the fences on each side 
of the road were blown into the road. 

We have then I think established that there were two powerful 
currents of wind blowing from the opposite side of the track ; that 
is, within a few rods of each other, and with such violence that the 
stoutest oaks fell before it. What then became of the air thus accu- 
mulated in the centre ? It must have some escape. Was this escape 
in a horizontal or vertical direction ? The evidence I think is suffi* 
cient to decide this question ; that there was a powerful current up- 
ward from the surface of the earth near the middle of the track, is 
proved by the objects which were actually elevated into the air. 
The house D was lifted directly from its foundations. The cart 
which was standing near the house was raised thirty or forty feet at 
the least calculation into the air. The feather bed upon which Miss 
Sanford was sleeping, was found next morning lodged in a tree nearly 
between the house and the barn, and at an elevation of forty feet 
from the ground. A coat which belonged to one of the men of the 
house was lodged also in the same tree. The light articles which 
have been found in the neighboring towns, prove not only a horizontal 
current, but an ascending one sufficient to counteract the effects of 
gravity during several minutes. 

We have now established by a fair induction, that there was a 
powerful current of air from the opposite sides of the track towards 
some point in the centre of the track, and that here there was also a 
powerful current upward. What was the nature of this ascending 
current ? Was it accompanied by gyration ? This question I think 
we are able to answer. The furniture of the house D, was scattered 
in very various directions. The house itself and the more substan- 
tial part of the furniture were carried in the direction of the barn ; 
portions of the wagon however, lay strewed in every direction from 
east to northeast ; leaves of books were found attached to bushes by 
the road in an east direction ; a tin pail and various light articles 
were fotmd in the woods opposite the house G, and in a direction 
S. E. from D ; and a piece of a clock was found in a N. W. direc- 
tion from D, in the apple orchard. The plough which was between 
the houses C and D, was obviously carried round nearly an entire 
circumference, for it left clear marks of its course on the ground. 
We find the same evidence of a gyral motion in the directions of the 
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trees which fell near the middle of the track. Take the case of the 
four trees I have mentioned in front of the house 6. They lie par- 
allel to each other, side by side, and fell nearly at right angles to the 
track of the hurricane. Yet the tops of two of them incline to the 
north, and those of the other two to the south. Here there were 
two winds which blew, we cannot suppose simultaneously, but suc- 
cessively, from opposite points of the compass at the very same spot, 
and the two winds must have succeeded each other at an interval 
not exceeding a minute, for the violence of the hurricane was past 
in about that time. The preceding, moreover, is a phenomenon which 
occurred not in one spot merely, but all along the centre of the 
track. Every where there is the same evidence of two currents in 
exactly opposite directions, having passed over precisely the same 
spot. I know of but one supposition which will explain all these phe- 
nomena ; viz. that the air near the centre of the track had a whirl- 
ing motion. A tree then which was levelled as this whirl was ap- 
proaching it, would be turned to the right for example ; and another 
which fell as the whirl was receding would be inclined to the left; 
so that we might have trees side by side, lying parallel to each 
other, but with their tops turned in opposite directions conformably 
with the observations. It appears, however, that this whirl did not 
extend over the breadth of the entire track, for then trees must have 
every where fallen, occasionally at least, parallel to the track, a fact 
which has been observed only near the middle of the path. 

We are now I think, in a situation to explain nearly all the phe- 
nomena which have been observed. The wind blew from the op- 
posite sides of the track, and doubtless from every point of the com- 
pass, towards some point in the centre of the track ; here the wind 
rose violently with a gyral motion. This vortex itself had a rapid 
motion from west to east, sweeping along over the middle of the hur- 
ricane's path. Trees then Opon the borders of the track would every 
where fall towards this vortex. Those which were prostrated as the 
vortex was approaching, would have an inclination to the west ; but 
those which fell as the vortex was receding, would be found inclined 
to the east, and we should no where find trees falling outward from 
the track or even parallel to it. All this is in exact conformity with 
the observations. We may now, moreover, explain a fact which at first 
view might have seemed quite anomalous, viz. that the house D was 
carried in the direction of the barn, while a tree behind the bam fell 
towards the house. At the surface of the earth the wind must have 
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blown tt one insttnt from the barn towards the house ; here however 
there was an upward and gyral current ; the house was raised with 
it| and almost immediately thrown out of the vortex by its immense 
centrifugal force. Lighter objects which were carried up with it, 
were retained in the whirl a long time, and were finally thrown in 
very various and even opposite directions. 

The preceding results as to the character of the wind's motion, are 
very similar to those which marked the New Brunswick hurricane of 
1836. It is desirable that the leading features of every great hurri- 
cane should be faithfully recorded, that we may in time be enabled 
to decide whether the preceding characteristics pertain alike to all 
hurricanes ; or if otherwise, into how many classes they^ are to be 
divided. 



Art. XXIII. — Rotary Multiplier, or Astatic Galvanometer ; by 
Chas. G. Page, M. D. 

Figures 1 and 2 represent two new pieces of galvanic appara- 
tus, completed in the beginning of September last. Fig. 1 repre- 



sents a rotary or astatic gal- 
vanometer, with a single nee- 
dle, m is the multiplier, com- 
posed of a number of turns 
of insulated wire. At c, an 
open collar passes through the 
center of the wires, to pre- 
vent any friction against the 
stem supporting the bar mag- 
net n s. The mtiltiplier m is 
mounted for revolution on a 
slender shaft 6, and has the 
ends of its wires soldered to 
semi-^cylinders of silver at a, 
upon which the battery wires 
pn press with a slight spring, 



Fig. 1. 




"^\ 



The cylindrical segments are not correctly represented in the figure. 
Their relation to the battery wires should be such that the direction 
of the current should change when the coil of wire is at right angles 
to the magnet. The magnet being stationary may be very large 
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and powerful, and the mode of suspending the wire allows it to be 
brought much nearer the magnet than is represented in the figure ; 
at the same time the friction is trivial. The apparatus would be 
much improved by the addition of another bar magnet nf s' above 
the coil. In that case the magnetism of both bars might be pre- 
served, by arming their opposite poles when not in use. This in- 
strument, though interesting, is not intended as a measurer of gal- 
vanic force. But the principle of making the conducting wires the 
indicators instead of the magnets, appears to be of value, for many 
reasons. The conducting wires may be considered as perfectly as- 
tatic, and affording constant results. It is difficult to obtain, and 
much more so to preserve a perfectly astatic needle. Th^ needle 
of a galvanometer is readily disturbed by the approach of any ferru- 
ginous body. By substituting for the dissected cylinder at a two 
entire cylinders above and below, the rotary multiplier becomes a 
galvanoscope of considerable delicacy. In order to constitute an 
astatic galvanometer the whole should be inverted, the magnets sup- 
ported from below, the multiplier by a torsion thread from above, 
and the extremities of the wire turn in small mercury cups in the 
centre of motion.^ 

Fig. S, represents a new form of electrepeter. Its name purports 
a turner or changer of the electrical current. An ingenious appara- 
tus of this kind, by Mr. Clarke of London, is described and figured 
in the first No. of Sturgeon's Annals ; but it is not so simple in con^ 
struction, and the connecting wires in his machine being out of 
sight, it is not so easily understood as the one here figured. The 
drawing represents a double electrepeter, or one to be used with 
two separate batteries, and two or more pieces of electro-magnetic 
apparatus. Divide the machine at a, and bring up the wooden 
pillar r to the left hand division, and you have the single electre- 
peter, answering for most purposes. The one 1 have constructed, 
was made for reversing the motion of an electro-magnetic engine, 
and has four parts, a c is a cylinder of mahogany | inch diameter, 
mounted for semi-rotation between two wooden pillars, bbhb 
represent strips of silver passing each obliquely half round this cyl- 
inder, and fastened to it by pins of the same metal, b* b' bf V repre- 
sent rectangular studs of silver, (copper will answer, but not so 
well,) connected metallically through the centre of the cylinder with 

* The wires here should be of silver, except the tips for the mercury connexiQii. 
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Fig. 2. 
hf bf b' b' 



corresponding studs directly opposite, p Sy n a, are stiff springs of 
copper, with silver tips at s pressing firmly against the studs on the 
cylinder, and coanected with the mercury cups below. The back 
side of the instrument exactly corresponds to that exhibited in the 
drawing. The modus operandi is seen at a glance. The two 
springs p n are connected by the mercury cups with the poles of a 
battery. The corresponding springs of the other side, with the 
wires of an electro-magnet for instance. By turning the cylinder 
half round, it is obvious the battery current is crossed, and the poles 
of the magnet reversed. 

New form of interrupter or electrotome. — As it is desirable that 
every distinct form of apparatus of general use should have an ap- 
propriate name, I have selected the term electrotome (divider of 
the electrical current) as applicable to the several varieties of appa- 
ratus figured and described in the July No. (1837) of your Journal. 
It is hardly necessary to premise, that secondary currents of great 
intensity, are obtained from a single pair of plates in connexion with 
the dynamic multiplier, when the primitive current is divided in any 
part of its course. The force of the secondary current so obtainedi 
depends materially upon the mode of breaking the circuit of the 
primitive. The shocks and decompositions I have found to be 
greatest when the primitive circuit is broken by raising clean pen- 
cils of lead, zinc or copper, from the surface of mercury covered 
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with water. The sparks are best exhibited over clean mercury 
with lead. The mechanical electrotome I have contrived with a 
view to combiDe the above advantages, at the same time that it is a 
useful instrument, affords a most brilliant exhibition of galvanic 
power. The connexion is rapidly broken by a long series of leaden 
bars, raised from the surface of mercury in succession by pins ar* 
ranged at proper distances on a revolving metallic drum, similar to 
that of a barrel organ or musical box. The lead bars, or wires, of 
large size, are sqpported in a wood frame by projecting shoulders, 
to take the pins of the drum as it revolves. Their lower ends just 
dip into the mercury of a long narrow cell with glass sides. The 
drum is connected with the battery by a strip of copper pressing 
firmly against its metallic axis. The mercury in the cell is con- 
nected with the spiral by a wire. As the pins come round in suc- 
cessive order, they establish the battery conuexion, and again break 
it by raising the piece of lead, and so each one in order. Revolved 
by a multiplying wheel the effect is exceedingly beautiful, while, in 
the dark, illuminated by its own light, the whole appears to be at rest* 



MISCELLANIES. 

DOMESTIC AND FOREIGN. 

G) 

1. On the Meteoric Shower of November, 1837. 

By Denison Olmsted, Professor of Natural Philosophy and Astronomy, in 
Yale College. 

1. Observations made at Yale College. 

Although, in conformity with a remark made in my account of 
the meteors of November, 1836,* I had little expectation of a rep- 
.etition of the same phenomenon the present year, unless on a very 
limited scale, yet it was deemed proper to take such measures as 
would insure a full knowledge of the facts of the case, whatever 
they might be. Accordingly, I made early arrangements with a 
number of my young friends, who are conversant with the stars, 
deeply interested in the studies of nature, and much accustomed to 
astronomical observations, to maintain a strict watch during the 
whole of the night, between the 12th and 13th of November, and 

* American Journal, vol. xzxi, p. 386. 
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to have an eye upon the stars, especially the latter half of each 
night, fcNT several nights preceding and following that* 

In order that every part of the firmament might receive its due 
share of attention, our company, eight in number, divided itself into 
four parties, allotting two to each quarter of the heavens. To Mr. 
R. B. Claxton and myself was assigned the southeastern quarter ; 
to Messrs. A. B. Haile and E. C. Herrick^ the northeastern ; to 
Messrs. E. Strong and D. T. Stoddard, the northwestern ; and to 
Messrs. H. L. Smith and E. P. Mason, the southwestern. Ekich 
party selected a separate station for itself, and arranged to keep an 
accurate record of its observations. 

The early part of the evening afforded some signals of promise. 
A copious rain which fell on the preceding night, attended by an 
easterly wind, had given place to a serene sky with the wind at the 
west ; from the setting sun diverged six large columns of a rose col- 
ored vapor; and, before six o'clock, an auroral pillar of a crimson 
hue presented itself in the northwest; but before seven o'clock, 
every unusual appearance had vanished apd left an unclouded sky. 
The full moon, however, shone with so strong a light as almost to 
hide the stars, permitting none to be seen below the third magnt* 
tude, and scarcely any indeed at so hasty a glance as the eye must 
take to observe the transient flash of ordinary shooting stars. Of 
course, no meteors but those of unusual brightness could be seen. 

From the early part of the evening, a constant watch was main- 
tained ; but the several parties were not at their respective posts 
until about midnight. From this period, until broad day light, the 
observers were constantly in the open air, gazing, without intennis- 
sion, upon the quarter of the heavens respectively assigned to them.* 

No shooting stars were observed until five minutes past one o'clock, 
when they began to appear at considerable intervals. On collect- 
ing and comparing all the observations, we arrived at the following 
results. 

* We should not have thought i^ necessary to trouble the reader with the nar- 
ration of all these circumstances, except by way of apology for haying seen more 
shooting stars than were seen in other places. To some who have averred that 
there were on that night few or none to be seen elsewhere, but have ascribed the 
fervors so much more freely bestowed here to the courteous attention paid them 
on former visits, we would respectfully recommend, that hereafter they use the 
ceremony to meet these celestial visitants out of doors, and in full dress. A con- 
slant gaze with the neck bent backwards, for six hours or more, in a frosty night, 
is the kind of etiquette they exact. 
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I. Number. 



Time. 


S.E. 


N.E. 


N.W. 


s.w. 


Toiak 


Ih— 2h 


8 


3 


6 


3 


20 


2 3 


8 


4 


9 


2 


23 


3 4 


26 


22 


3 


7 


58 


4 5 


26 , 


16 


12 


10 


64 


5 6 


28 


18 


8 


8 


62 


6 7 


3 


• 


• • 


. 


3 


Sum totajf 


99 


63 


38 


30 


230 



Remarks. 

1. On comparing notes, it was found that four meteors bad been 
counted twice ; tbese being deducted, the entire number is 226. 

2. The greatest number were observed in the southeast, and the 
the least in the southwest, the former being more than three times 
as numerous as the latter. 

3. Including all the observations, the maximum, or period of 
greatest frequency, occurred from 4 to 5 o'clock ; but this was not 
uniformly the case in the several quarters taken separately. Thus, 
in the southeast, the roost productive hour was from 5 to 6 ; in the 
northeast, from 3 to 4 ; in the northwest and southwest, from 4 to 
5 o'clock. The maximum of the meteoric showers of November 
of previous years has been, always and in all places, about 4 o'clock. 

4. In numerous instances, after a considerable interval, several 
meteors would start about the same time, from the same part of 
the heavens, falling in different directions. Thus, at 3h. 47m.^ 
four started almost at the same instant from Jupiter, then situated a 
few degrees east of Regulus. 

IL Courses. 

1. Of the 99 meteors which were observed in the S. E., 42 fell 
between E. and S., and 29 between E. and N., the remainder 
passed in different directions. 

2. Seven were observed to rise. The particulars are subjoined 
with the hope of instituting a comparison with observations made 
elsewhere. 

Ih. 23m. from iuLeoniSj. (very bright.) 
Ih. 26m. ^^ breast of Leo, (observations not definite.) 
Ih. 39m. " Pollux. 
Vol. XXXIII.— No. 2. 49 
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2h. 25m. from hind foot of Ursa Major. 

3h. 35ra. " Leo, (very bright.) 

3b. 40ra. " Ditto. 

4h. lljm. " Castor. 

3. All the meteors, with the exception of ten or twelve, pro- 
ceeded in lines of direction which diverged from the constellation 
Leo. Those which did not follow this regimen, were marked in 
our records as unconformable. They were generally remarked as 
having a slower motion than the others, particularly when moviog 
horizontally from west to east. Each of our four parties made a 
separate location of the apparent radiant, and, on comparing notes, 
it was found that all agreed in placing it somewhere between e and y 
Leonis. It was conceded, however, that those whose attention was 
constantly directed towards the eastern quarter of the heavens, bad 
better opportunities than the others, for determining this point with 
accuracy. The position of the radiant was at first npar the star f& 
of the Lion, but afterwards moved southward and eastward a little, 
and soon after three o'clock, became stationary nearly equidistant 
from and /«.* 

Position of the radiant in successive years. 

1833, R- A. 150O 0(y Dec. 20° 00' 

1834, « 1440 30' " 30^ 15' 

1836, " 1450 OO' « 250 00' 

1837, « 146^ 00' « 240 30' 

IIL Magnitudes. 

1. It must be recollected, that a full moon was shining with so 
strong a light as to extinguish all stars below the third magnitude, 
and consequently, that none but very bright meteors could be seen 
at all. About 40 were of such a size and splendor, that they might 
be compared to Venus and Jupiter. These in a dark night must 
have been very splendid fire balls. The greatest part, however, 
were much smaller, and many were mere momentary flashes. 

2. The major part of the meteors were followed by trains. These 
appeared to be, in most cases, merely the continued impression of 
light on the eye, resulting from the great velocity of the bodies; but 

• This change of the place of the radiant was, we learn, also noticed by Mr. 
F. A. P. Barnard, of New York. 
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in several instances^ the train remained visible so long as to leave 110 
cloubt of its being a deposit of luminous matter. It must evidently 
have required a train of singular brightness to have overcome a moon- 
light so strong, that a newspaper could easily be read by it. We 
will-add, for the sake of comparison with other observers, the partic- 
ulars of a few of the meteors most remarkable for the length and 
splendor of their trains. 

Ih. 40m. — From near ? Leonis, length 45^. 
2h. 42m.— Origin, 3^ N. of Gapella, extinguished 6° N. of Alpha 
Arietis — as large as Jupiter — train writhed for 3 seconds 
and then faded away. 
4h. 6m. — Origin in the head of Perseus— extinguished near Mi- 

rach — brilliant train of 20^ — remained 3 seconds. 
4h. 59m. — Course towards Procyon — train 6° and swelled out in 

the middle. 
5h. 6m. — Origin AP above y Leonis— extinguished 5^ above 5 Ga- 
nis Majoris — ^length of train 16° — meteor as bright as Sinus. 

IV. Velocities. 

The velocity of most of the shooting stars was surprisingly great, 
the time of flight being in many cases not more than a quarter of a 
second, and rarely exceeding a second. It has already been re- 
marked, that such as moved horizontally from west to east had a 
comparatively slow motion. On the evening of the 16th of Novem- 
ber, at lOh. 25m., I saw a large dull red meteor sailing along the 
southern sky from west to east, at an elevation of 20°, which occa- 
pied 10 seconds. 

2. Observations made in various other places. 

I learn from abroad, that on the night preceding the 13th of No- 
vember, a careful watch was maintained in various parts of the Uni- 
ted States, both at literary institutions and by private individuals. 
Such results as I have been able to ascertain from the public papers, 
and from numerous communications obligingly made, either 10 my- 
self or to my friends. Prof. Silliman and Mr. E. C. Herrick, I pro- 
ceed to lay before the reader, regretting that the limits of this arti- 
cle do not permit the insertion at large of the copious documents in 
my possession. 

In the city of New YorTc^ a strict watch was maintained by Mr. 
G. C. Sehaej^r and Mr. F. A. P. Barnard^ both well known ts 
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Ineti of sdence, and as skillful observers. Tbeir obserfations weie 
trholly HidependeDt of each other. Mr. Scbaeffer saw none ttntil 2 
o'clock, but from this time until sunrise he counted 70, most of tfa^ni 
in brilliancy equal or superior to the brightest fixed stars, many of 
them leaving trains of considerable length. The point of radiation 
tras neariy, if not quite, in the same place as in November, 1896. 
{New York American,) 

Mr. Barnard counted between 40 and 50 shooting stars, between 
S and 6 o'clock. Most of them left behind them trains of great 
beauty. Many of the fainter kind were not included in this esti- 
mate. The meteors were most frequent from half past three to half 
past four. The first one that was observed, of very uncommon 
splendor, fell eastwardly, between Denebola in the tail of the Lion 
and the planet Jupiter, at about 30 minutes before four. But the 
brightest of all, and the most beautiful one he ever saw, occurred 
just about 5 o'clock, falling eastwardly also, near Theta Leonisn 
Its brightness was dazzling like that of the sun, and its size two or 
three times that of Jupiter. It left a magnificent train. Two or 
three usually fell about the same time, after which there generally 
occurred an interval of from five to fifteen minutes, in which none 
were observed. The display continued until all the stars were 
swallowed up in the broad light of day. All the meteors, traced 
back by the eye, seemed to proceed from a radiant point due nortk 
of Regulus, and between Eta and Zeta Leonis. They moved in 
mil directions, but mostly on the east side of a meridian passing 
through the radiant point. To the west, however, the brightness 
of the moon was such as to extinguish nearly all the fixed stars. 
But one meteor out of the whole number was observed to be an ex- 
ception to the general law of radiation ; and that one, apparently 
originating in the right foot of the Great Bear, crossed the lines of 
the radii to the east. 

Mr. Barnard adds : '^ On the whole this exhibition, though not of 
astonishing brilliancy, was one of a very satisfactory nature to the 
philosophic observer. It was such as to confirm in a very remark- 
able manner, the general inferences of Prof. Olmsted regarding the 
meteors of November. All the observations of Mr. O. regarding 
the distinctive appearances of these meteors to the eye, were abund^ 
antly corroborated." — {New York Commercial Adveriieer.) 

There is some reason to believe that the splendid fire ball men- 
tioned by Mr. Barnard as occurring about 5 o'clock, was seen at 
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ievtoal plftces remote from each other. A meteor answering nearly * 
to this descfiptioay though somewhat less splendidi was observied 
here aboal the same timey ailowiDg for the difference of IoDgiti]de% 
I feara also by a letter from President Humphreys^ of St. Joha's 
College at Anaapdis, Md., that, at the same time, " a very briUiaat 
in^eor was seen there, which fell from the direction of the zenith 
towards the east point." The occurrence of a meteor, attended with 
similar circumstances in respect to time, splendor and direction, is 
also mentioned in a letter from Mr. Frederic Merrick, Preceptor of 
Amenia Seminary, Dutchess Co., New York. Were these several 
observatioos accurately collected, they might perhaps afford suffi- 
cient data for determining the height of this meteor. 

At Mount St*, Mary^s College^ Emmittsburg, (Maryland,) as I 
learn by a communication from Mr. L. Obermeyer, several of the 
professors and students watched during the whole night. No me- 
teofs were seen until twelve minutes past one ; from that time the 
number gradually increased until half past four, when they succeeded 
each otiier more rapidly than at any other time. My correspondent 
himself commenced his observations at fifteen minutes before four, 
and continued them until five. During this period he counted 52 
meteors. He adds: ^^ A great many had been previously seen by 
Prof. Clark and others, and comparing notes, I find the same prin- 
ciples prevailing throughout, as far as relates to the point of emana^- 
tion, courses, velocities and trains. With few exceptions they all 
radiated from the c<»isteUation Leo, diverging towards every point* 
The interval between them varied from half a minute to five min^ 
Qtes. In one or two instances, two diverged from the same point 
at the same time, taking opposite directions." 

At Buffalo, (New York,) a careful watch was kept up by Mr. 
Haskins, but dense clouds entirely covered the heavens. At St* 
Louis, (Missouri,) '^a watch was maintained by a number of scieii- 
iMc gentlemen every night, from the 11th to the 14th, inclusive. 
On the 11th and 12tb, the sky was constantly overcast. On the 
13th and 14th, the sky was clear, but there was no appearance in- 
dicating a return of the phenomenon." 

At Wetitem Reserve College, (Ohio,) very seasonable and effi- 
cient arrangements for observation were made under the direction 
of Prof. Loomis. The company consisted of twelve, each quarter 
of the heavens being assigned to a separate observer, who watched 
two hours at a time. The view was interrupted by clouds until a 
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quarter befere threes when it became perfect! j clear, and retnaiiiad 
80 until half past four. At twenty three minutes befere five, the 
sky had become so cloudy as to prevent further observations. In 
the clear interval they counted 74 meteors. The greatest number 
were seen in the southeast, and the least in the northwest ; 29 being 
seen in the southeast, 523 in the northeast^ 17 m the southwest, and 
11 in the northwest. 

It is granted that shooting stars occur in greater or less number at 
all seasons of the year, and that they are usually frequent in every 
clear night in the autumnal months ; and before we are authorized 
to infer any remarkable exhibition of them on the morning of the 
13th of November of the present year, it is necessary to compare the 
phenomena as observed on that morning with such as were observed 
on the mornings preceding and following that. 

For many days before and since the 13th, Messrs. Herrick and 
Haile have watched together in the open air, commencing usually 
as early as 4 o'clock. Many shooting stars have been seen on every 
fiivorable morning. The greatest number seen in a single liour by 
the two observers, directing their attention different ways, was 3S. 
There was then no moonlight ; and the hour was at that period of 
the night usually most productive of shooting stars. On ^turday 
morning, November 11th, in the presence of the moon, then ap« 
proaching the full, the same observers saw but four in a half an 
hour. The night preceding the 12th was rainy ; but several of 
my young friends, determined to let no opportunity escape them to 
collect important facts on this interesting subject, sat up all night 
with the hope that they might at least catch a glimpse of the 
\stars. 

But the following observations of Mr. E. Fiichf of the Senior 
class in Yale College, supply us with very useful materials for ma- 
king the comparison in question. I give them in bis own words. 

" The object of these observations was simply to determine, as 
far as circumstances would permit, how the meteors of the 13th of 
November compare with those of other roomings. Having, at the 
commencement of my observations, Oct. 16th, ascertained that the 
meteors diverged from the constellation Oeminiy I directed my at- 
tention towards this point of the heavens, extending -the field of 
view to thirty or forty degrees in every direction from this constet 
lation. The following is the result of my observations. 
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bate. 


Time of observatloa. 


Num. 


Napr.h. 


Average. 


Remaru. 


Oct. 16 


3h 


.30m. 


to 5h. 45m. 


8 


3.55 






17 


4 


00 


6 00 


12 


6.00 






21 


3 


80 


5 45 


28 


11.70 






23 


5 


00 


5 45 


8 


10.66 






28 


4 


00 


5 30 


17 


11.33 






30 


4 


15 


5 10 


16 


17.46 


10.13 




Nov. 1 


3 


00 


5 15 


38 


16.88 






2 


3 


30 


5 00 


18 


12.00 






3 


3 


30 


5 15 


29 


16.57 






4 


3 


30 


5 15 


33 


18.85 






8 




15 


4 80 


5 


20.00 






9 




00 


4 15 


4 


16.00 






(« 




00 


5 15 


3 


12.00 






11 




30 


4 45 


10 


8.00 




Moon fulls 12 d. 6h. 21m. M. 


13 




15 


5 15 


34 


17.00 




Moonlight, 1 dav after full. 


15 




45 


4 15 


5 


10.00 




Ditto. 3 do. 


«< 




45 


5 15 


6 


12.00 




Ditto. do« 


16 




45 


5 15 


6 


4.00 




Ditto. 4 do. 


17 




15 


5 15 


9 


9.00 




Ditto. 6 do. 


^2 




05 


4 30 


6 


14.04 




Ditto. 10 do. 


(« 




12 


.6 00 


11 


13.75 




Ditto. 10 do. 


28 




10 


5 15 


86 


33 23 


14.58 


New moon. 


Dec. 5 


5 


00 


5 30 


13 


26.00 






7 


6^ 


00 


5 30 


11 


22.00 


24.00 





'^ It has been already remarked^ that when I commenced tnj ob« 
servatiOQS, the meteors appeared to diverge from the constellation 
Gemini* As to a definite point of divergence, I was unable to fix 
upon any with certainty ; the region of divergence however, mani- 
festly moved on through the constellation Cancer, and on the morn- 
ing of the 13th Nov. it was in the neck or breast of Leo. From 
the time when I commenced, observing, the number of irregular me- 
teors (that is, of those whose direction was not from the region of 
general divergence) has increased in comparison with the whole 
number seen ; and since the 13th, it has been so great, that the 
most that can be said is, that the majority appear to come ttbm the 
constellatioD Leo. The time when I have found the meteors most 
numerous, is during the hourjTrom half past three to half past four. 
As far as can be determined from what observations I have madjc 
since the 13th, as many as two thirds or three fourths of those that 
are visible in the absence of the moon, would be invisible in the 
light of the full moon." 

At this place (New Haven) the night of the 13th was cloudy. 
It appears, as before mentioned, (see page 385,) that it was clear 
at St. Louis, in Missouri, but that the observers there could detect 
no unusual number of meteors. On Tuesday night, the 14th, oc- 
curred one of the most magnificent exhibitions of the Aurora Bo- 
reali$* Mr. Barnard observed this with great attention in New 
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York, being iafored with a clear sky, while it was here partially or 
wholly covered with clouds. During the latter part of the night, 
after the aurora had disappeared, Mr, B. gave his attention to the 
shooting stars. He observes, " I watched steadily for an hour and 
a quarter, and saw only three trifling ones. I had seen one before, 
early in the evening." 

On the morning of the 5th of December, when the moonlight 
was gone, and the sky was in all respecu favorable, I kept up a 
strict watch of the eastern part of the heavens from 3h. 20. to 4h. 
80m., during which time I counted 21 meteors. I kept my record 
in two columns, placing such as appeared as bright as stars of the 
third magnitude, and which might have been seen on the morning 
of the 13th Nov. in one column, and such as were feebler than stars 
of the third magnitude in another column. The footing of the col- 
umns was respectively 7 and 14, indicating that two thirds of the 
whole number would not have been visible in full moonlight. Mr. 
Fitch observed on the same morning, and made a similar estimate 
entirely independent of mine, but with precisely the same result. 
Messrs. Herrick and Haile express the opinion, that of those meteors 
observed by them on dark nights, three fourths would have beeo 
invisible on the morning of the 13th November. Indeed, the most 
they could ever see in an hour in full moonlight were only eight, 
while in a corresponding hour in the absence of the moon, they 
counted 30. The meteors seen by me on this occasion, nearly all 
proceeded from around the lower part of the constellation Leo. 
But the region of divergence, instead of being as on the I3th a defi« 
nite point, was a circular space of more than twenty degrees diam- 
eter. The directions of the meteors were such also as frequently 
to cross each other's paths. Such too, I am authorized to say, have 
been the appearances as observed by Messrs. Herrick and Haile. 

With the foregoing facts in view, we proceed to the inquiry, 
Whether on the morning of the 13th of November, of the year 
1837, there toas or was not an extraordinary exhibition of shooting 
stars, analogous to the *' Meteoric Shower,*^ which had occurred at 
the corresponding periods for six years before 1 

The peculiar characteristics by which this phenomenon has been 
attended, have been heretofore enumerated as follows ; — (1.) a num^ 
ber greater than usual — (2.) a radiation of nearly all from one cen« 
ter, situated in the constellation Leo— -(3.) trains mote frequent and 
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Vivid than ordinary — and, (4.) a maximumy or period of greatest fre- 
quency, at 4 o'clock in the morning.* 

With regard to the period of greatest frequency, it appears by the 
observations of Mr. Fitch, (p. 387,) that on a number of mornings 
previous to the 1 3th, four o'clock seemed likewise to be the time of 
the maximum. A very unusual proportion of the meteors seen on 
the present occasion were accompanied by vivid trains; but as the 
light of the moon would have prevented many others not accompa- 
nied by such trains from being seen, we cannot, in the present in- 
stance, employ this characteristic to prove the analogy of this exhi- 
bition with the meteoric showers of previous years, although we 
have much reason to believe that this characteristic would have been 
very obvious, had it not been for the presence of the moon. But 
we allege the following arguments as decisive of the occurrence of 
the meteoric shower, on the morning of the 13th November. 

1. The number of meteors actually seen on that night, in the 
two eastern quarters of the heavens, was in fact greater than on the 
corresponding hours of any other night before or since, no(vvithstand« 
ing the unusual brightness of the moon. 

2. Still, at the lowest estimate made by any of the observers, 
two thirds of the whole number must have been lost in the moon- 
light, and therefore, we may safely estimate the entire number that 
would have been visible had the moon been away, at three times 
two hundred and twenty six, that is, at six hundred and seventy 
cight,^ — St number far greater than ordinary. The greatest number 
of shooting stars seen by any observer during the present sea- 
son, were counted by Mr. Fitch on the 28th of November, from 
4b. 10m. to 5h. 15m., in which time he saw 36, being at the rate 
of 33 per hour. Yet on the morning of the 1 3th, I counted in 
the same quarter of the heavens, between the hoursof half past four 
and half past five, 32 meteors, which multiplied as before by 3, 
gives for the number that would have been seen in the absence of 
the moon 96, — a number almost three times as great as the greatest 
number observed at any corresponding hour of other nights. We 
do not deem it fair to make the comparison with other seasons of the 
year, especially when the number with which the comparison is 
made was unusually large,— ^uch, for example, as the number seen 
on the 9th or 10th of August, since there is reason to believe that 

« See the Report for 1836, in the Slst volume of this Journal, p, 396. 

Vol,. XXXIII.~No. 2. 50 
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that time constitutes one of the periods of the recurrence of the 
phenomenon. 

3. As in preceding years, nearly all the meteors moved in lines 
which radiated from the same centre ; and the point of radiation was 
as heretofore in the constellation Leo, and almost precisely in the 
same part of Leo as the " radiant" of last year. 

The fact noticed by Mr. Fitch, that, on the I6th of October, the 
radiant was in Gemini, and moved successively forward in the di- 
rection of the earth's motion in its orbit, keeping nearly or exactly 
in the line of its tangent, is an observation of great interest and 
importance, and plainly indicates a connexion between the pheno- 
menon and the revolution of the earth around the sun, a connexion 
which has been recognized from many other independent sources of 
evidence. It is also a fact of similar interest, that the radiant point 
of tlie shooting stars was always in the region occupied by the 
extreme visible portions of the Zodiacal Light, or rather a little 
westward of the visible parts of that light. This light has been 
very conspicuous in the east the present autumn. As early as Oc- 
tober 5th, it became distinctly visible in the east before the dawn 
of day, reaching as high at least as the Nebula of Cancer. It trav- 
elled eastward nearly at the same pace with the sun, and, on the* 
2d of November terminated near Regulus, and had sensibly increased 
in brightness. On the morning of November 8th (the last time I 
saw it before the I3th) it was still brighter, and advancing at nearly 
the same rate as before. The western sky had for some time been 
unfavorable for observations on this light, on account of the moon ; 
but on the 29th of October I searched for it diligently in the west- 
ern sky, after twilight, but could not detect the least trace of it. 
As soon after the 13th, as the absence of the moon and the state of 
the weather would permit, I began to renew the search in the 
west. Although very soon after the 13th, that part of the milky 
way where the Zodiacal Light usually crosses it, appeared more 
luminous than common, yet the illumination was ambiguous from 
the presence of Venus, and I could not feel certain of seeing the 
Zodiacal Light until the evening of the 21st, when, in company 
with three of my astronomical associates, I observed it under very 
favorable circumstances. At 7 o'clock in the evening, (Venus being 
near the horizon, and hidden behind a cloud,) we were severally able 
to define the boundaries of the Zodiacal Light. By fixing the right 
eye on the milky way near the Eagle, and the left eye near the 
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head of Capricornus, we could discern a luminous pyramid less 
bright than the milky way, but still sufficiently distinct to say it was 
there, its upper edge grazing Alpha Capricorni, and the vertex 
reaching to the right shoulder of Aquarius. Its light was very 
feeble and diffuse, but the triangular space between it and the milky 
way, embracing the Dolphin, was perceptibly darker. 

On the 26th of November, the moon being away, I looked for 
the Zodiacal Light again in the morning sky, and was surprised to 
see it so bright, — much brighter I think than it has appeared for the 
several preceding years when I have watched it after the 13th of 
November. It was now, therefore, visible on both sides of the sun, 
having an elongation from that luminary, in the region of the eclip- 
tic, of 60^ in the morning and 90° in the evening sky* From this 
time I could hardly discern any change of place in it in the morn- 
ing, reaching uniformly to near y Virginis, nor any perceptible dimi- 
nution of brightness until December 5th, when the brightness evi- 
dently began to decline, and on the 9th (the last time I saw it in 
the east) the light was comparatively feeble, until just before day, 
although its visible dimensions were nearly as great as for some days 
before. 

In the evening sky, meanwhile, the Zodiacal Light increased rap- 
idly in brightness, and advanced along the ecliptic faster than the 
sun. On the 2d of December, after the moon was set, it could 
be seen, rising to the meridian, at an elongation from the sun of 
not less than 120°, while its elongation on the other side of the sun 
was nearly 60°. Its entire dimensions had therefore expanded 
since November 26th, being now 180° in length, while it was then 
only 150°. At the present time (December 12th) the moon pre- 
vents observations both morning and evening. Were it not for Ve- 
nus, (now of a dazzling splendor,) my previous observations would 
lead me to expect to see it become shortly very conspicuous in the 
west, while in a few days it would cease entirely to be seen in 
the east. Does not this great and sudden expansion, covering 
at the same time both sides of the sun, indicate something of the 
nature of an inferior conjunction 1 And would not such a position 
result, from the change of position which the earth would take with 
respect to a nebulous body of great extent, lying over the earth's 
orbit, through the skirts of which the earth passed on the 13th of 
November, but, moving more rapidly than that body, throwing the 
sun behind it, as seen in perspective ? My meaning, perhaps, will 
be better comprehended by a diagram. 
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Let T y II> fee. represent the afodiac, and let A be the place 
of the earth in its orbit on the 13th of November. Let c rep- 
resent a nebulous body so situated with respect to the earth that 
the extreme portions nearest to the earth shall lie across the earth's 
path. The sun being seen among the stars at S^ the body c, sup- 
posed to coifsist of light nebulous matter, would be projected over 
a great space, rising to the westward of the sun towards Leo as rep- 
resented in the figure. Let B be the place of the earth after it has 
passed by the nebulous body, (the sun being at S'') and let the body 
be at (/; it would be seen in the heavens on both sides of the sun, 
rising after sunset towards the constellations Aquarius and Pisces. 

The existence of such a nebulous body, wiiich afforded the me- 
teoric shower of 1833, was inferred without the least reference to 
the Zodiacal Light.* The inquiry now is, does that light answer 
to the conditions of the supposed body ? if so, we infer that it is in 
fact the body itself, and its successive appearances will lend impor- 
tant aid to the theory suggested, as a source of evidence entirely 
independent of those from which the existence of the nebulous body 
was inferred. 

♦ See Vol. XXVI of this Jotirnn], p. 162. 
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Whether (as some have supposed) the Spots on the Sun have 
any connexion with the Zodiacal Light or not, it may not be im- 
proper to record the fact, that these spots have, for a few weeks 
past, been very remarkable for their number, magnitude and frequent 
changes. On the 13th of November, there were on the sun's disk, 
eight distinct groups visible in the finder of Clarke's Telescope, 
which, with a power of 55, were resolved into more than sixty distinct 
spots. By the 20th of November, some of the larger groups had 
moved off the disk, and the remaining spots were less remarkable 
than before. To-day, however, (Dec. 13th,) they are as numerous 
and striking as ever, presenting at 10 o'clock, A. M. an appearance 
like the following, the comparative dimensions of the spots being 
increased a little for the sake of distinctness.^ 
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On the night of the meteoric shower, the Magnetic Needle was 
carefully observed, at this place, by Mr. Herrick ; at St. John's Col- 
lege in Maryland by President Humphreys ; and at Mt. St. Mary's 
College in the same state, by Mr. L. Obermeyer. At none of 
these places was any peculiar change in the needle detected. 

The Barometer and Thermometer were attentively watched by 
Mr. Charles Rich, but no remarkable changes either of pressure or 
of temperature were observed ; and such is the testimony on this 
point of observers in other places. , 

The night of the 14th of November, as already remarked, was sig- 
nalized by an Aurora Borealis of the most magnificent description. 
Through the kindness of my friends and correspondents, I am in 
possession of numerous papers relating to this phenomenon, which 
1 had purposed to collate in a separate article ; but my limits do not 
permit its publication in the present number of this Journal. 

Yale College, December 13th, 1837. 

* I am iodebted /or this diagram to Mr. A. 6. Haile, who has examined the sun 
daily «ince the 13th of November. 
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8. Extraordinary case of electrical excitement, toith preliminary 
remarks by the Editor. — ^The facta stated below, were, by my re- 
quest, kindly coanmuoicated for this Journal by Dr. Willard Hos~ 
ford, a respectable physician of Orford, New Hampshire, the place 
where the occurrence happened. Being in that place in Septem- 
ber, and finding tbe belief in the facts to be universal, particularly 
on the part of persons of judgment and science, (as at the neigh- 
boring University, Dartmouth, at Hanover, eighteen miles south,) 
I became desirous of preserving a record of them. 

Dr. Hosford remarks in the letter accompanying his communica- 
' tioo, that abundant evidence from the most intelligent persons is at 
band for the support of every point in the case. He observes also, 
that the appearance of the aurora during which the electrical ex- 
citement of the lady took place, '' was precisely the same as that 
described by some gentlemen at New Haven." 

Speaking of it Dr. Hosford adds, that "tbe heavens were lighted 
with a crimson aurora of such uncommon splendor, as to excite no 
ordinary emotions in every observer, and we had, he observes, in 
addition, an electrical exhibition much less dazzling, but more sin- 
gular and to the parties concerned more interesting." 

A lady of great respectability, during the evening of the 25th of 
January, 1837, the time when the aurora occurred, became sud- 
denly and unconsciously charged witi) electricity, and she gave the 
first exhibition of this power in passing her hand over the face of 
her brother,, when, to the astonishment of both, vivid electrical 
sparks passed to it from the end of each finger. 

The fact was immediately mentioned, but the company were so 
sceptical that each in succession required for conviction, both to see 
and feel the spark. On entering the room soon afterward, the com- 
bined testimony of the company was insufficient to convince me of 
the fact until a spark, three fourths of an inch long, passed from 
the lady's knuckle to my nose causing an involuntary recoil. This 
power continued with augmented force from the 25th of January to 
the last of February, when it began to decline, and became extinct 
by the middle of May. 

The quantity of electricity manifested during some days was 
much more than on others, and different hours were often marked 
by a like variableness ; but it is believed, that under favorable cir* 
cumstances, from the 25th of January to the first of the following 
April, there was no time when the lady was incapable of yielding 
electrical sparks. 
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The roost prominent circumstances whicb appeared to add to her 
electrical power, were an atmosphere of about 80® Fah,, moderate 
exercise, tranquillity of mind, and social enjoyment ; these, severally 
or combined, added to her productive power, while the reverse 
diminished it precisely in the same ratio. Of these, a high tem- 
perature evidentry had the greatest effect, while the excitement 
diminished as the mercury sunk, and disappeared before it reached 
zero. The lady thinks fear alone would produce the same e^ect 
by its check on the vital action. 

We had no evidence that the barometrical condition, of tbe atmos- 
phere exerted any influence, and the result was [precisely tlie same 
whether it were humid or arid. 

It is not strange that the lady suffered a severe mental perturba- 
tion from the visitation of a power so unexpected and undesired, in 
addition to the vexation arising from her involuntarily giving sparks 
to every conducting body that came within the sphere of her elec- 
trical influence ; for whatever of the iron stove or its appurtenances, 
or the metallic utensils of her work box, such as needles, scissors, 
knife, pencil, be. be. she had occasion to lay her hands upon, first 
received a spark, producing a consequent twinge at the point of 
contact. 

The imperfection of her insulator is to be regretted, as it was 
only the common Turkey carpet of her parlor, and it could sustain 
an electrical intensity only equal to giving sparks one and a half 
inch long; these were, however, amply sufficient to satisfy the 
most sceptical observer, of the existence in or about her system, of 
an active power that furnished an uninterrupted flow of the elec- 
trical fluid, of the amount of which, perhaps the reader may obtain 
a very definite idea by reflecting upon the following experiments. 
When her finger was brought within one sixteenth of an inch of a 
metallic body, a spark that was heard, seen, and felt, passed every 
second. When she was seated with her feet on the stove-hearth 
(of iron) engaged with her books, with no motion but that of breath- 
ing and the turning of leaves, then three or more sparks per minute 
would pass to the stove, notwithstanding the insulation of her shoes 
and silk hosiery. Indeed, her easy chair was no protection from 
these inconveniences, for this subtle agent would often find its way 
through the stuffing and covering of its arms to its steel frame work. 
In a few moments she could charge other persons insulated like her- 
self, thus enabling the first individual to pass it on to a secood| and 
the second to a third. 
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When most favorably circumstanced, four sparks per minute, of 
one inch and a half, would pass from the end of her 6nger to a brass 
ball on the stove ; these were quite brilliant, distinctly seen and heard 
in any part of a large room, and sharply felt when they passed 
to another person. In order further to test the strength of this 
measure, it was passed to the balls by four persons forming a line ; 
this, however, evidently diminished its intensity, yet the spark was 
bright.* 

The foregoing experiments, and others of a similar kind, were 
indefinitely repeated, we safely say hundreds of times, and to those 
who witnessed the exhibitions they were perfectly satisfactory, as 
much so as if they had been produced by an electrical machine and 
the electricity accumulated in a battery. 

The lady had no internal evidence of this faculty, a faculty sui 
generis ; it was manifest to her only in the phenomena of its leav- 
ing her by sparks, and its dissipation was imperceptible, while walk- 
ing her room or seated in a common chair, even after the intensity 
had previously arrived at the point, of affording one and a half inch 
sparks. 

Neither the lady's hair or silk, so far as was noticed, was ever 
in a state of divergence ; but without doubt this was owing to her 
dress being thick and heavy, and to her hair having been laid smooth 
at her toilet and firmly fixed before she appeared upon her insulator. 

As this case advanced, and supposing the electricity to have re- 
sulted from the friction of her silk, I directed (after a few days) an en- 
tire change of my patient's apparel, believing that the substitution of 
one of cotton, flannel, be. would relieve her from her electrical in- 
con veniences,f and at the same time a sister, then staying with her, 
by my request, assumed her dress or a precisely similar one ; but in 
both instances the experiment was an entire failure, for it neither 
abated the intensity of the electrical excitement m the former iir- 
stance, or produced it in the latter. 

My next conjecture was, that the electricity resulted from the 
friction of her flannels on the surface, but this suggestion was soon 

* It is greatly to be regretted that the spark had not been received into a Ley- 
den bottle until it would accumulate no longer, and then transferred to a line of 
persons to receive the shock. — Ed, 

t This could hardly have been expected from tion-cond actors ; we are iDformed 
that the lady was relieved of the electricity by a free communication with the 
earth by a good conductor, in the manner of a lightning rod, as by touching the 
stove and its connection with the earth through the medium of the chimney.«->JCtf. 
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Jestroyed when at my next visit I found my patient, although in a 
free perspiraiion, still highly charged with the electrical excitement. 
A.nd now if it is difficult to believe that this is a product of the an- 
imal system, it is hoped that the sceptics will tell us from whence it 
came.* 

In addition to the ordinary appurtenances of a parlor, it may be 
proper to add, that the lady's apartment contained a beautiful cab- 
inet, of shells, minerals, and foreign curiosities. 

This lady is the wife of a very respectable gentleman of this place ; 
she is aged about thirty, of a delicate constitution, nervous temper- 
ament, sedentary habits, usually engaged with her books or needle- 
work, and generally enjoying a fine flow of spirits. 

She has, however, never been in sound health, but has seldom 
3een confined to her bed by sickness even for a day. 

During the past two years she has suffered several attacks of acute 
•heumatism, of only a few days' continuance, but during the au- 
:umn, and the part of winter preceding her electrical development, 
>he suffered much from unseated neuralgia in the varipus parts of 
ler system, and was particularly affected in the cutis vera, in isola- 
ted patches ; the sensation produced being precisely like that caused 
by the application of water heated to the point a little short of pro- 
lucing vesication ; in no instance, however, did it produce an appa- 
*ent hyperaeroia, but about the last of December a retrocession 
;ook place of this peculiar irritation, to the mucous membranes 
)f the fauces, oesophagus, and stomach, there producing a very ap- 
parent hyperaefmia, and attended, during the exacerbations, with 
turning sensations that were torturing indeed ; and it was for the 
elief of these symptoms that medical means were used, but it was 
bund no easy matter to overcome this train of morbid action. 

It was nearly immaterial what medicines were used ; no perma- 
lent relief was obtained, and no advantage resulted from the use of 
he alkalies, or their varied combinations. In a few instances, a 
lose of the acetate of morphine was given to secure a night's rest, 
)ut she seldom made use of an anodyne. 

The effervescing soda draught being very acceptable was freely 
fiven — from which, in addition to a rigid system of dietetics, the 



* It appears to be Dr. Hosford's opinion, that the electricity was not caused by 
he aurora that was coincident with its first appearance, but that it was, in some 
^ay, an appendage of the animal sysiem.'^Ed. 

Vol. XXXIII.— No. 2. 51 
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influence of the opening spring, and the vis medicatrix naturae, re- 
lief came of her electrical vexations, of most of her ^uralgia, and 
other corporeal infirmities, and to this time, a much better state of 
health has been enjoyed than for many years. 
Orford, N. H., Nov. 16, 1837. 

3. Impressions offset in rocks. — ^Those who are acquainted with 
the earlier volumes of this work, may remember that in Vol V. at 
p. 223, there is a full account, with a drawing, of the famous copies 
of human feet found in limestone near St. Louis. In a lettejr to the 
editor, recently received from an eminent English geologist, dated 
September 9, 1837, are the following striking remarks : 

*^ Lest I should again neglect to call your attention to a subject to 
which I have long since intended to claim your particular regard, I 
will in this brief space allude to it. In the 5th volume of your 
Journal, (1822,) there are remarks on the prints of human feet ob- 
served in the secondary limestone of the valley of the Mississippi, 
by Mr. Schoolcraft and Mr. Benton, with a plate representing the 
impressions of two feet. Ever since my researches on the rippled 
sandstones, (published in Jameson's Edinburgh Journal,} I felt per- 
suaded the prints alluded to were the genuine impressions of human 
feet, made in the limestone when wet. I cannot now go on with 
the arguments that may be urged in proof of my opinion ; but rely 
upon it, those prints are certain evidence that man existed at the 
epoch of the deposition of that limestone, as that birds lived when 
the new red sandstone was formed. Pray get all the evidence on 
this head you can — rely upon it most important results will be the 
consequence. I am prepared to find man and the cotemporary ani- 
mals much lower down in the series than is generally supposed. My 
friend Sir Woodbine Parish, (tlie discoverer of the Megatherium,) 
tells me that similar impressions have been seen in South America ; 
and there was a dispute among the catholics whether they were the 
feet of the apostles ! But truth often lies hid beneath such strange 
conceits. 1 can remember the time when my explanation of the 
rippled sandstones was ridiculed, now no one doubts it." 

To these remarks of our respected correspondent, we add the 
following fragment, dated Baltimore, Oct. 14, 1836. and addressed 
to the editor. 

'' Having lately read in your Journal the communication of Prof. 
Hitchcock concerning the impressions of birds' feet on the sandstone 
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in the Connecticut valley, I was reminded of having read something 
of an analogous kind many years ago concerning a locality in Ten- 
nessee, which I would beg leave to lay before you under the hope 
that some of your intelligent readers in that neighborhood may ex- 
amine into this subject more particularly. 

'* Extract from the American Encyclopediai published by Dobson 
at Philadelphia, 1778 to 1803 — Supplement, vol. 3, p. 344. From 
a meagre account of Tennessee, I extract the following : ^ The 
enchanted mountain, about two miles south of Brass town, is famed 
for the curiosities on its rocks. There are on several rocks a num- 
ber of impressions resembling the tracks of turkeys, bears, horses, 
and human beings, as visible and perfect as if they were made on 
snow or sand,' be. There are other particulars stated which seem 
to be loose guesses of ignoraqt people, he." 

We are not aware whether Dr. Troost, the learned and able 
geologist of Tennessee, has investigated these facts, or whether they 
have fallen under his observation. If the alledged facts are real, we 
should be glad to know his opinion of them, and we should be 
greatly obliged, if in compliance with our English correspondent 
and with our own, any facts may be communicated relating to im- 
pressions on rocks. — Ed. 

November 18, 1837. 

4. New locality ofloliiey mth other minerals associated. — About 
two years ago, I discovered a locality of iolite in this place. I have 
subsequently revisited it, and take this opportunity of communica- 
ting to you the result of my observations. 

The iolite is found about one mile and a half N. E. of the vil- 
lage of Brimfield, on the road leading to Warren, and near the resi- 
dence of Samuel Patrick. It is of a violet blue color, sometimes 
with a shade of brown : fracture uneven : translucent : structure 
foliated. I have obtained no specimens which show the crystalline 
form. Externally, it differs very little from that found at Haddam, 
Conn., except that the hues are more vivid, and the tabular masses 
are not as large. I am not aware that other localities have been 
discovered in this country. The accompanying rock is well char- 
acterized granite. 

In connexion with the iolite, occurs adtdaria of a wine yellow and 
sometimes greenish tint. Some of the specimens possess the cha- 
toyant appearance. They display a strong pearly lustre, and are 
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often nearly transparent. In some specimens the minute foliae are 
perceptible, giving them a striated appearance. Few localities af- 
ford better specimens. 

iSuZ/^Aure/ o/ffioZy6<2entfni,— in imperfect bexabedral prisms: struc- 
ture lamellar. Abundant, though disseminated in dots throughout 
the mass. 

Mica,^hck : in six-sided tables. Grood specimens can be obtained. 

6ame^,-occurs abundantly: crystallized imperfectly, and massive. 

This locality, as yet, has been but partially explored. 

J. W. Foster, of 2^ne8viUe, Ohio. 
Brimfield, Mass., Dec. 7tb, 1837. 

5. Caoutchouc. — Much attention has been bestowed upon this 
article, with a view of discovering some solvent or mode of redu«- 
cing it to a consistence capable of receiving any desirable form, or of 
being applied to the surface of cloth in the form of varnish, in order 
to render it water proof; but believing that no method has yet been 
made public by which it could be used with economy and facility, I 
am induced to offer the following, with the hope that it will be found 
both useful and interesting. 

I wish to premise, that all hitherto known solvents of caoutchouc 
are liable to objections. In a trial which I once made, I found 
that oil of turpentine dissolved raw caoutchouc tardily; and on hav- 
ing been spread on calico and exposed to the atniosphere, it re- 
mained glutinous at the end of a year. 

About two years ago, I was induced to perform some experiments 
with caoutchouc, and I accidentally ascertained, that if it be pre- 
viously cut fine and immersed in common suK ether or a solution of 
(some alkali ? I used) carb. soda, 2 oz. to a pint of water, for a 
week, and then put into good new oil of turpentine, it dissolved with 
facility ; and when spread on cloth and exposed to a dry atmos- 
phere, it speedily dries and assumes its original properties, usually 
in twenty four hours. 

Calico, linen, or articles of clothing, may receive a coating with 
this solution, sufficient to render them water proof without maierially 
altering their general appearance or injuring their pliability. 

When less elasticity and more body is required, I hazard a con- 
jecture, that this solution may economically be diluted or mixed with 
asphaltum, Venice turpentine, or some other articles soluble in oil 
of turpentine. Arza Andrews, M. D. 

Meriden, Ct., Nov. 29th, 1837. 
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6. On meteoric showers in Atigust; supplementary to Art. XX.- 
The facts below given, came to hand too late for insertion in their 
proper place. For those marked a. and b. I am indebted to the 
kind attention of my friend, Mr. Geo. C. ScbaefFer, of New York. 

a. The following is the entire statement concerning the meteors 
seen in England, Aug. 10, 1883, an imperfect account of which was 
given at pp. 178, 179 of this volume. 

*» A very remarkable flight of falling stars was seen between 10 P. M. and mid- 
night, on the evening of Aug. 10, (1833,) about midway between Worcester and 
Great Malvern. They resembled the almost incessant discharge of sky-rockets in 
the upper regions of the atmosphere, and the trailing light they left upon the sky 
was particularly curious and beautiful. This appearance continued for a consider- 
able time; the velocity with which the meteors appeared to move was very great. 
Some of them were nearly in the zenith, but none approached the horizon. The 
general direction of their course was from Northwest to Southeast." — Lees: Ana- 
alyst, Aug. 1834. 

b. In a register of the weather, kept at Edmonton, near London, 
by Mr. C. H. Adams, published in the London Literary Gazette, in 
the report for the week Aug. 2-8, 1834, it is stated, " the innumer- 
able meteors which are nightly seen, shooting in all directions, are 
worthy of notice, as were those especially from 9 to 11 on the eve- 
ning of the 9th inst." — Compare (5), p. 136. 

c. By No. 218 of Ulnstiiut, received here on the 11th Dec, it 
appears that M. Quetelet, at the session of the Royal Academy of 
Brussels, Dec. 3, 1836, stated his belief that shooting stars were 
unusually frequent about the middle of August, and more particular- 
ly on the 10th. In order to find facts in relation to this subject, he 
examined the Register of the Observatory of Brussels. The only 
observations there recorded of extraordinary appearances of these 
meteors, refer to Aug. 10, 1834, and Aug. 10, 1835. No special 
attention had, however, been given in the Register to observations 
of these phenomena. — L'Institut, fol. Paris, No. 218, p. 256. 
Aout, 1837. 

At the time when the last number of this Journal was published, 
I was not aware that any person in Europe or elsewhere, had ever 
advanced the idea of a meteoric shower in August. 

The statement on p. 359 concerning the tangential region, is 
inaccurate in the unrestricted form there given. In our latitude, it is 
true only about the times of the solstices, but in the intertropical lat- 
itudes it would, without much variation, hold true, during the year. 
The general propriety of the conclusion there stated, viz. that the 
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showers would have been Ibund more abundant after midnight, re- 
mains however unafiected. If we aasume the radiant of August 9 
to be in the ecliptic, and 9QP West from the sun's place, it will be 
found to rise about lOA. 40m. P. M. This may account far the iact 
that about that time of the year, meteors have been seen so abon- 
antly before midnight. 

We have now an August meteoric shower, in five successive years, 
(1833 to 1837 inclusive,) and there seems to be little risk in pre- 
dicting its recurrence on or about the 9th of next August. For sev- 
eral reasons, and especially on account of our early dawn at that 
season, it is extremely important that persons who live near the 
equator, in all quarters of the globe, should make careful observa- 
tions on this interesting phenomenon. E. C. Herrick. 

New Haven, Dec 15, 18S7. 

7. Brilliant Meteor seen in the day time. — On Saturday, August 
20, 1836, being in the state of Illinois, on the road between Win* 
Chester and Jacksonville, and about eight miles southwest from the 
latter place, {which is near N. lat. 39° 45^ and W. long. 89^ 4(y,) 
a brilliant meteor or globe of fire was seen both by myself and com- 
panion. Its true bearing was about N. 15^ E., nearly. Its apparent 
size was about fifteen minutes of a degree ; or, the apparent disc was 
about one fourth that of the moon. When first seen it had an alti- 
tude of about 60^ ; it moved rapidly in a line nearly vertical, and 
became invisible at an altitude of about 40^. It would doubtless 
have been seen at a greater elevation had the eye at first been prop- 
erly directed. The sky at the time was entirely clear, and the sun 
shining bright ; it being about four o'clock in the afternoon. The 
meteor left behind a distinct train of smoke, which appeared like a 
small cloud and was visible for at least fifteen minutes. An explo- 
sion was noticed by several persons in the vicinity, which I failed to 
hear on account of the noise made by the wagon in which I was 
traveling. R. Gaylord. 

8. A SynopHs of the family of Naiades ; by Isaac Lea, Phil- 
adelphia, 1836. — ^This work deserved a notice at our hands long 
since, but it has been mislaid and overlooked. Mr. Lea's reputa- 
tion is too well aiid too extensively known to need any encomium 
from us : his name is identified with American conchology, and no 
student sees the word Unto, without being reminded of our author 
and his distinguished services. In this synopsis are enumerated 
three hundred and fifty four species, recent and fossil. 
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Id bis introduction, Mr. Lea juatly remarks on the difficulty ex- 
perienced in attempting any correct and unobjectionable div^isbn of 
a family, id which the disUoctiTe characters of ipecies are so blended 
and run into each olher, as scarcely to be separated by the most mi»- 
nute care^ In doing this he has certainly succeeded better than hk 
predecessors, and the number of nevr species brought forward is 
quite remarkable. He divides the family into two genera, Jthergm- 
rita and Hdinai and the first into the sub-genera Unio> Margsfi- 
tana, Dipsas^ Anodonta and Pleiodon. A writer in the Zook^al 
and Botanical Journal some time since, called in question several 
species of the genus Vnio which Mr. lica had described as his own, 
aftributing them to other zoologists; these species, we observe, Mr. 
Lea still sees proper to retain, for which he doubtless has satisfaclofy 
reasons. — B. S., Jr. 

9. Temperature of Lake Ontario, — ^This lake is so large and 
deep that it never freezes in winter to any great extent. The ice 
formed along the shores in still weather is dashed to pieces, and in part 
thrown upon the banks by the first wind that raises its waves. The 
ice is formed too in much greater quantity late in winter, when the 
water has had time to cool. In the severe winter of 1835-6, the 
steam boat Traveler ran through the winter from Niagara to To- 
ronto, in Canada, a distance of about thirty six miles. In March, 
of that winter, the ice once covered the water for the whole dis- 
tance and was broken through, as it was not thick, by the boat. 
The wind soon dashed the ice in pieces. The ice then extended 
several miles from the westward of the lake. But so much ice is a 
rare occurrence on this lake, and takes place only in a severe win- 
ter, and late too in the season, when the waters have been unruffled 
by winds for some days, or, as the engineer of the boat remarked, 
during a long calm* 

The surface of Lake Ontario is about two hundred and forty feet 
above tide water. It is said to have been sounded to the depth of three 
hundred feet, which would place its bottom below the level of the 
sea. It is doubtful whether the statements on the depth of the great 
lakes can be relied upon. It is quite certain that some are given far 
too large. Lake Erie freezes to a great extent, if not entirely over 
lis surface ; but Lake Ontario is so deep that even with the dis- 
cbarge of the cooled water of Lake Erie into it, th% waters are rarely 
lowered to the point of congelation. 
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The climate or this part of the state must be affiMsted by such 
great bodies of water. As the water is cooled in winter, it must 
take a considerable time for the temperature to rise to that of the 
air, and hence the winter must be prolonged a little, and the spring 
be retarded, and in autumn, the water must be throwing off its ca- 
loric to the atmosphere, and retard to some extent the approach of 
winter. The frequent direction of the wind towards the lake, while 
the upper air is moring in a different direction and often in a nearly 
opposite course, shows the influence of the cooler waters of the lake 
in summer. 

At my request Mr. William McAnsIan, the engineer of the steam- 
boat Traveler, made the following observations upon the temperature 
of the lake. The observations began May 5th, 1837. 



1. 



'•{ 



10. 



"■{ 



May 15. 


May 22. 
68° 

66 


Jane 19. 


Julj 15. 


Aug. 7. 8«pt4. 


Oct 16 

47° 
50 
52 
54 


Not. 13. 


Water, 
Air, 


60° 
63 
45 
63 


63° 
64 


680 
67 


73° 63° 
73 65 
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45 


Water, 
Air, 
Water, 
Air, 


46 

77 


60 
65 


65 
67 


70 
72 


63 
64 


46 

38 


39 

44 


39 

44 


58 
54 


63 
64 


69 

74 


60 
63 


54 
54 
53 
53 
54 
56 


46 
36 
44 
38 
45 
38 


Water, 
Air, 


37J 
52 


38 
40 


55 
58 


63 
65 


68 
72 


58 
63 
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Air, 


37i 
48i 
38 
54 


38 
41 


42 
55 


53 
63 


64 
71 


57 
60 
58 
59 
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Air, 


38 
39^ 


40 
54 
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63 


64 

72 


54 
59 


45 
36 


Water, 
Air, 


39^ 
55 


38 
40 


40 
50 


52 
62 
54 
64 


65 
73 


59 
59 


53 
59 
52 
57 


46 
36 
47 
33 


Water, 
Air, 


40 
54 


39 
44 


42 
55 


66 
73 


62 
63 
64 
65 


Water, 
Air, 


42 
55 


40 
45 


50 
62 


58 
67 


66 
73 


52 
56 
51 

54 


46 
32 
47 
33 


Water, 
Air, 


44 
55 


42 
49 


53 
63 


59 
68 


66 
73 
63 
72 

s. w. 

74.3 
62.6 


64 
65 


Water, 
Air, 


52 
54 


51 
54 


56 
64 


59 

68 

N. W. 

68.3 

74.8 


64 
63 


52 
54 


45 
40 


Wind, 

Mean temp. > 
of the day, ) 

Mean temp. ) 
of two pre- > 
ced. days, j 


s. 
70 

71.6 


N. W. 

59 
57.2 


s. 
62.3 

59.6 


N. W. 

56.3 
56.5- 


N. W. 

46 
46.6 


N. 

38.6 
46.5 
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The observations began at the mouth of Genesee River, and 
were continued to Coburg, on the Canada side. The distance to 
Coburg is about sixty miles, and the place lies a little W. of N. 
fiom this city. The first observation was made just in the mouth 
of the Genesee ; the second observation, about half a mile from the 
mouth of the Genesee, where its waters are well mingled with those 
of the lakes ; the nine succeeding were made about every six or 
seven miles, the last being at the landing at Coburg. They were 
made upon water drawn from about one foot below the surface. It 
was found however by repeated trials, that the temperature for 
three feet deep was not sensibly different from that at the surface. 
At the bottom of the table is given the course of the wind on the 
day of observation and the mean temperature of that day at Roch- 
ester, and also the mean temperature of the two preceding days. 

The gradual diminution of temperature from the shore towards 
the middle of the lake, from spring to September, is an interesting 
fact. Mr. McAnslan,*^ who is an engineer of considerable knowl- 
edge of chemistry and mechanics, remarks too, that the direction and 
strength of wind carries the colder portion nearer the shore in the 
direction of the wind. In August and September, the temperature 
of the water was nearly uniform from shore to shore. In October 
and November, the water in the middle of the lake was warmer 
than nearer to the shores. In spring and down to July, the air on 
the lake is pecj^liarly cool from the coolness of the water. In Oc- 
tober the temperature of the atmosphere and lake was nearly the 
same, while the difference was considerable in the preceding month. 
Finally, it is probable that the current of Niagara River is pretty 
direct through the lake, and that the accumulation of ice on Lake 
Erie and its being heaped up and continued on the eastern part of 
the lake, often till into May, must be in part the cause of the low 
temperature of the water of Lake Ontario, as shown in the table for 
the months of May and June. C. D. 

10. Encrinite, Tufa, fyc. — For the benefit of the numerous read- 
ers of your Journal, who may or may not be interested in the col- 
lection and examination of the organic remains of this country, I beg 



♦ Some alteration in the position of the floatboards of the wheels of the Traveller 
has been made by Mr. McAnslan, by which they seem to move with more effi- 
ciency throagrh water. 

Vol. XXXIII.— No. 2. 52 
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leave to state, that a few days since I obtained a petrifacation from 
the surface of a fragment of limestone from Becraft's mountain, 
which, after cleaning, proved to be a perfect specimen of the second 
variety of encrinite, called by Parkinson the cap encrinite. This is 
the first and only specimen of this family of fossils which has been 
found in this vicinity. The fossil vertebral remains of this animal con« 
atitute the principal part of the rocks of this mountain. Having no 
figures of the above named fossil in my possession, I cannot conclu- 
sively determine whether this be the cap or the pear encrinite ; I am 
however inclined to the opinion of its being the former. I would also 
state, that I have recently discovered an excellent locality of calca- 
reous tufa about a mile from this city. It is mostly stalactical and 
very compact, some being susceptible of a beautiful polish. Im- 
pressions of fern I lately discovered on shale overlying a narrow 
vein of coal, about a mile and a half south of this place. I mention 
the above as being altogether new in this neighborhood. 
Hudson, May 22d, 1837. S. A. RoWLET. 

11. Description of a New Trilobite ; by Jacob Green, M. D. 
Prof, of Chem. in Jefferson Med. Coll. 

Caltmene Rowii. Green. 

The outline of this fossil as it lies upon the rock presents a very 
regular oval figure. The buckler and the body are a good deal ele- 
vated, and measure longitudinally nearly an inch and two thirds. 

The hucTcler is lunate, and is edged round its whole border with a 
little groove or channel. Its ^on^ or middle lobe is elevated above 
the cheeks, is rounded at its anterior part and gradually enlarges as 
it approaches the middle lobe of the abdomen. There are no tu- 
bercles or folds upon it, but its posterior angles are so truncated as 
to form a subtriangular protuberance on each side of the commence- 
ment of the vertebral column. The cheeks are shaped like spher- 
ical triangles, and seem from our specimen, to have projected on 
each side to the fourth articulation of the abdomen. The oculife- 
reus tubercles are large and lunate ; they are placed close to the 
front and seem almost to form a part of it ; they are situated just be- 
fore the protuberances above mentioned. 

The abdomen and tail can readily be distinguished. There are 
twenty three articulations in both. The middle lobe is very promi- 
nent, is separated from the lateral ones on each side by a deep chan- 
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nel, and gradually and regularly tapers to its termination, which is 
near the end of the body. The lateral lobes are rounded. The 
costal arches of the abdomen have a furrow scooped out of their up-, 
per surface, and their outward extremities terminate in obtuse points, 
between which there is a raised line. The caudal arches are not 
grooved, but there is a faint impressed line running along their up- 
per surface, which is slightly bifurcated at their termination. 

This beautiful and highly interesting trilobite was (bund by Mr. 
George L. Le Row, of Poughkeepsie, N. Y., to whose kindness I 
owe this opportunity of describing it. The specific name is given 
in compliment to the discoverer. There is a strong analogy in some 
leading particulars between this species and our C. Diops. Pro- 
fessor Dalman^s C- Concinna represented on his first plate, fig. 5, a 
b and c, comes very near it, but there are many marked difiTerences 
between them. Mr. Le Row in a letter to me states, '^ the locality 
of this trilobite is just out of the village of Fly creek, three miles 
from Cooperstown, in Otsego town and county, N. Y., on the land 
of a Mr. Williams. No other specimen has been found there. I 
possess the body of one of the same species obtained about half a 
mile from the above locality." In the Poughkeepsie Telegraphy 
Nov. 22d, 1837, Mr. Le Row has given a figure of our trilobite, ac- 
companied by the following remarks: "The above specimen of a 
trilobite was obtained during the past summer, about three miles 
south of the head waters of the Susquehannah river; it is peculiarly 
perfect, and the engraving exhibits the outlines of the fossil in a re- 
markably distinct manner.""^ It was found imbedded in a layer of 
soft argillite, slightly ferruginous, and of such is the fossil composed. 
The strata in which it was found was filled with orthoceras and numer- 
ous other fossils. Immediately under this layer is another of argil- 
lite, of harder texture and darker color, and free from petrifactions. 

12. Difference between the English Porcelain and that of Oer- 
many and of the continent. — From an eminent individual perfectly 
acquainted with both the science and practice of making porcelaini 
and familiar with the principal establishments in Europe, we learn 
the following facts : — 



* The figure alluded to is beatifully executed, but the representation of th« 
front of the buckler is by do means exact. 
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" The English porcelain is made upon principles entirely difiEerenC 
from those which govern the manufacture of the French and Ger- 
man porcelain. The paste or biscuit, contains alkaline materimlsy 
phosphate of lime derived from bones, be, and is baked at a higher 
temperature than that which is necessary for the enamel, which 
contains lead and not feldspar. The German porcelain is composed 
essentially of kaolin and feldspar ; it is baked at the same time with 
the enamel or glaze, which never contains lead, and is composed es- 
sentially of feldspar." These two kinds of pottery so very different, 
are usually confounded by professors of chemistry. 

13. Mathematical, Philosophical, and Chemical Instruments , — 
We have received the lithograph circular of Louis and Andre Bre- 
ton, pupils of the celebrated Lenoir h Fortin. Their establish- 
ment is Rue Servandoni, No. 4, pres St. Sulpice, Paris. 

They pledge themselves to furnish to institutions and individuals, 
all or any of the instruments necessary to science, in all its branches; 
manufactured with accuracy and despatch, and at reasonable prices. 

We invite the attention of the American scientific public to this 
establishment. 



Our miscellany has been unavoidably abridged in the present No. 
to make room for articles, and especially for the abstract from the 
doings of the British Association, which being indeed in themselves 
miscellaneous, in that way it happens that this department is in 
fact more extensive than usual, and we may find it necessary to take 
the same course in the succeeding No. 
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APPENDIX 

TO THE 
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Davenporfs* recent Experiments in Electro-Magnetic Machinery. 
(Copy of a letter from Mr. Davenport.) 

TO PROP. SILLIMAN. 

Dear Sir — Having lately made a number of applications of the 
power of large galvanic magnets in propelling machinery, (being 
independent of the large machine now constructing by the associa- 
tion,!) I have thought proper to state to you the results, believing 
they would not be uninteresting to you. 

I have constructed a machine, with two revolving magnets, two 
feet in length, made of iron three and a half inches in diameter, and 
weighing, after being wound with six coils of No. 10 copper wire, 
one hundred pounds each. Three stationary magnets of two feet 
diameter, were placed around the periphery making six poles, and 
weighing one hundred pounds each. 

With this machine I produced one hundred revolutions per min- 
ute^ with six square feet of sheet zinc exposed to action, surrounded 
with thin sheet copper. 

I then displaced the stationary magnets, and substituted one mag- 
net three inches in diameter, forming a semicircle, with the poles 
directly opposite each other, and weighing about one hundred pounds. 
With this magnet I produced one hundred and fifty revolutions per 
minute, using the same quantity of zinc surface. With one revol- 
ving magnet I produced one hundred and seventy-five revolutions 
per minute, with four square feet of sheet zinc. 1 next constructed 
a hollow magnet of two feet in length and four inches in diameter, 
made of boiler iron, five-sixteenths of an inch in thickness, with four 

* Received after the Joaroal was finished. 

t The machine alluded to in the above letter, as now being constructed for the 
Electro-Magnetic Association, by Messrs. Davenport & Cook, is nearly comple- 
ted, and is expected to be of about two tons power. It is formed by a combination 
of small magnets, weighing about four pounds each, and three and a half inches 
between the poles. These magnets are placed, two hundred thirty four in number, 
on an iron shaft six feet in length, and a corresponding number in a circle as sta- 
tionary magnets. 
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2 Davenport's Electro-Magnetic Machine. 

coils of copper wire, with which I succeeded in getting one hundred' 
revolutions per minute. A hollow magnet was then constructed of 
thin sheet iron, of the thickness of common stove-pipe iron^ which 
revolved one hundred and fifty times per minute. Hollow magnets 
I think may be used to great advantage where weight is an objec- 
tion ; but in my experiments I generally make use of solid iron. 

I also constructed a m^hioe with simply two magnets formed of^ 
two inch round iron, of fifteen inches in length, of the stirrup form. 
The distance between the centres of the poles is five inches, and 
the magnet revolves four hundred and fifty times per minute, witb 
two square feet of zinc. The stationary magnets being placed witb 
the poles pointing upwards, and the poles of the revolving magnet 
pointing downwards, the shaft to which the revolving magnet is at* 
tached passes through its centre, and rests on the centre of the sta- 
tionary magnet. Two of these machines (weighing in all fifty 
pounds) I have attached to small drilling-works, which I find pro- 
duce sufficient power to do all my drilling of iron and steel, to the- 
size of one-fourth of an inch diameter. 

I have adopted this form on the third machine which I have re- 
cently put in operation. The magnets are formed of two and three- 
fourth inch iron, with the centres of their poles nine inches apart and 
weighing 50 lbs. each, with this I produced three hundred revolu- 
tions per minute, and have successfully attached it to turning hard 
wood of three inches diameter. I find the power increases in fulf 
proportion to the increase of weight and without increasing in pro- 
portion the size of the battery. The wire must be increased in size 
in proportion to the size of the iron used, and consequently the dif- 
ficulty attending long wires will always be avoided. 

I find no difficulty in using my machine twelve hours in successiony, 
without changing batteries or agitating the solution. 

I am erecting conveniences to test the powers of each magnet as^ 
they are increased in weight and size, and think 1 siall be able i& 
season for the April number of your Journal to give the exact in- 
crease of power in proportion to weight, of magnets weighing from 
ten pounds to several tons. 

I have also made some very satisfactory trials, while making my 
machines, respecting the expense for the consumption of zinc and 
acids, and I think I shall soon be able to give nearly the precise 
cost of making the largest machinery. 

Galvanism is, L trust, destined to produce the greatest results ii» 
the most simple form, and I hope not to be considered an enthusiast,, 
when I venture to predict, that soon engines capable of propelling 
the largest machinery will be produced by the simple action of twa 
galvanic magnets^ and worked with much less expense than steam • 

Yours, respectfully, 

Thomas Davenport. 

New York, December 26, 1837. 
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